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The NASA STI Program Office... in Profile

Since its founding, NASA has been dedicated

to the advancement of aeronautics and space
science. The NASA Scientific and Technical

Information (STI) Program Office plays a key

part in helping NASA maintain this important
role.

The NASA STI Program Office is operated by

Langley Research Center, the lead center for
NASA's scientific and technical information.

The NASA STI Program Office provides access

to the NASA STI Database, the largest collection

of aeronautical and space science STI in the

world. The Program Office is also NASA's

institutional mechanism for disseminating the

results of its research and development activities.

These results are published by NASA in the

NASA STI Report Series, which includes the

following report types:

TECHNICAL PUBLICATION. Reports of

completed research or a major significant

phase of research that present the results of

NASA programs and include extensive data or

theoretical analysis. Includes compilations of

significant scientific and technical data and

information deemed to be of continuing

reference value. NASA's counterpart of peer-

reviewed formal professional papers but has

less stringent limitations on manuscript length
and extent of graphic presentations.

TECHNICAL MEMORANDUM. Scientific

and technical findings that are preliminary or

of specialized interest, e.g., quick release

reports, working papers, and bibliographies
that contain minimal annotation. Does not

contain extensive analysis.

CONTRACTOR REPORT. Scientific and

technical findings by NASA-sponsored

contractors and grantees.

CONFERENCE PUBLICATION. Collected

papers from scientific and technical

conferences, symposia, seminars, or other

meetings sponsored or cosponsored by NASA.

SPECIAL PUBLICATION. Scientific,

technical, or historical information from

NASA programs, projects, and missions,

often concerned with subjects having

substantial public interest.

TECHNICAL TRANSLATION.

English-language translations of foreign

scientific and technical material pertinent to
NASA's mission.

Specialized services that complement the STI

Program Office's diverse offerings include

creating custom thesauri, building customized

databases, organizing and publishing research

results.., even providing videos.

For more information about the NASA STI

Program Office, see the following:

• Access the NASA STI Program Home Page at
http://www.sti.nasa.gov

• E-mail your question via the Internet to
help@sti.nasa.gov

• Fax your question to the NASA STI Help Desk

at (301) 621-0134

• Telephone the NASA STI Help Desk at

(301) 621-0390

Write to:

NASA STI Help Desk

NASA Center for AeroSpace Information
7121 Standard Drive

Hanover, MD 21076-1320



Introduction

This supplemental issue of Aeronautical Engineering, A Continuing Bibliography with Indexes

(NASA/SP--1999-7037) lists reports, articles, and other documents recently announced in the
NASA STI Database.

The coverage includes documents on the engineering and theoretical aspects of design, construction,

evaluation, testing, operation, and performance of aircraft (including aircraft engines) and associ-

ated components, equipment, and systems. It also includes research and development in aerodynam-

ics, aeronautics, and ground support equipment for aeronautical vehicles.

Each entry in the publication consists of a standard bibliographic citation accompanied, in most

cases, by an abstract.

The NASA CASI price code table, addresses of organizations, and document availability informa-
tion are included before the abstract section.

Two indexes--subject and author are included after the abstract section.



SCAN Goes Electronic!
If you have electronic mail or if you can access the Internet, you can view biweekly issues of SCAN

from your desktop absolutely free!

Electronic SCAN takes advantage of computer technology to inform you of the latest worldwide,

aerospace-related, scientific and technical information that has been published.

No more waiting while the paper copy is printed and mailed to you. You can view Electronic SCAN

the same day it is released--up to 191 topics to browse at your leisure. When you locate a publication

of interest, you can print the announcement. You can also go back to the Electronic SCAN home page

and follow the ordering instructions to quickly receive the full document.

Start your access to Electronic SCAN today. Over 1,000 announcements of new reports, books, con-

ference proceedings, journal articles...and more--available to your computer every two weeks.

co '° Fgggz

For Internet access to E-SCAN, use any of the

following addresses:

http://www_stk nasaog_v

ftp.sti.nasa.gov

gopher.sti.nasa.gov

To receive a free subscription, send e-mail for complete information about the service first. Enter

scan@sti.nasa.gov on the address line. Leave the subject and message areas blank and send. You

will receive a reply in minutes.

Then simply determine the SCAN topics you wish to receive and send a second e-mail to

listserv@sti.nasa.gov. Leave the subject line blank and enter a subscribe command, denoting which

topic you want and your name in the message area, formatted as follows:

Subscribe SCAN-02-01 Jane Doe

For additional information, e-mail a message to help@sti.nasa.gov.

Phone: (301) 621-0390

Fax: (301) 621-0134

Write: NASA STI Help Desk

NASA Center for AeroSpace Information

7121 Standard Drive

Hanover, MD 21076-1320

Looking just for Aerospace Medicine and Biology reports?

Although hard copy distribution has been discontinued, you can

still receive these vital announcements through your E-SCAN

subscription. Just Subscribe SCAN-AEROMED Jane Doe

in the message area of your e-mail to listserv@sti.nasa.gov.

..........._:iiii:;:_



Table of Contents

Records are arranged in categories 1 through 19, the first nine coming from the Aeronautics division

of STAR, followed by the remaining division titles. Selecting a category will link you to the collection

of records cited in this issue pertaining to that category.

01 Aeronautics 1

02

03

04

05

06

07

08

O9

10

11

Aerodynamics 2
Includes aerodynamics of bodies, combinations, wings, rotors, and control surfaces; and

internal flow in ducts and turbomachinery.

Air Transportation and Safety 3
Includes passenger and cargo air transport operations; and aircraft accidents.

Aircraft Communications and Navigation 4
Includes digital and voice communication with aircraft; air navigation systems (satellite and

ground based); and air traffic control.

Aircraft Design, Testing and Performance 5

Includes aircraft simulation technology.

Aircraft Instrumentation N.Ao

Includes cockpit and cabin display devices; and flight instruments.

Aircraft Propumsion and Power 8
Includes prime propulsion systems and systems components, e.g., gas turbine engines and

compressors; and onboard auxiliary power plants for aircraft.

Aircraft StaN[ity and Control 9

Includes aircraft handling qualities; piloting; flight controls; and autopilots.

Research and Support Facimities (Air) 10
Includes airports, hangars and runways; aircraft repair and overhaul facilities; wind tunnels;

shock tubes; and aircraft engine test stands.

Astronautics 11

Includes astronautics (general); astrodynamics; ground support systems and facilities

(space); launch vehicles and space vehicles; space transportation; space communications,

spacecraft communications, command and tracking; spacecraft design, testing and perfor-

mance; spacecraft instrumentation; and spacecraft propulsion and power.

Chemistry and Materials 12

Includes chemistry and materials (general); composite materials; inorganic and physical

chemistry; metallic materials; nonmetallic materials; propellants and fuels; and materials

processing.
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13

14

15

16

I7

18

19

Engineering 14
Includes engineering (general); communications and radar; electronics and electrical engi-

neering; fluid mechanics and heat transfer; instrumentation and photography; lasers and

masers; mechanical engineering; quality assurance and reliability; and structural mechanics.

Geosciences NoA.

Includes geosciences (general); earth resources and remote sensing; energy production and

conversion; environment pollution; geophysics; meteorology and climatology; and ocean-

ography.

Life Sciences N°Ao

Includes life sciences (general); aerospace medicine; behavioral sciences; man/system

technology and life support; and space biology.

Mathematical and Computer Sciences 16
Includes mathematical and computer sciences (general); computer operations and hardware;

computer programming and software; computer systems; cybernetics; numerical analysis;

statistics and probability; systems analysis; and theoretical mathematics.

Physics 17
Includes physics (general); acoustics; atomic and molecular physics; nuclear and high-

energy; optics; plasma physics; solid-state physics; and thermodynamics and statistical

physics.

Social Sciences NoA°

Includes social sciences (general); administration and management; documentation and

information science; economics and cost analysis; law, political science, and space policy;

and urban technology and transportation.

Space Sciences NoA°
Includes space sciences (general); astronomy; astrophysics; hmar and planetary exploration;

solar physics; and space radiation.

Genera[ NoAo

Indexes
Two indexes are available. You may use the find command under the tools menu while viewing the

PDF file for direct match searching on any text string. You may also view the indexes provided, for

searching on NASA Thesaurus subject terms and author names.

Subject Term Index ST-1
Author index PA-I

Selecting an index above will link you to that comprehensive listing.



Document Availability
Select Availabimity lnfo for important information about NASA Scientific and Technical Infor-

mation (STI) Program Office products and services, including registration with the NASA Center

for AeroSpace Information (CASI) for access to the NASA CASI TRS (Technical Report Server),

and availability and pricing information for cited documents.



The New NASA Video

Catalog is

To order your_

@

call the NASA STI Help Desk at

(301) 621-0390,

fax to

(301) 621-01 34,

e-mail to

help@sti.nasa.gov,

or visit the NASA STI Program

homepage at

http://www.sti_nasa_gov

(Select STI Program Bibliographic Announcements)

Explore the Universe]



Document AvailabiMity Information

The mission of the NASA Scientific and Technical (STI) Program Office is to quickly, efficiently,

and cost-effectively provide the NASA community with desktop access to STI produced by NASA

and the world's aerospace industry and academia. In addition, we will provide the aerospace

industry, academia, and the taxpayer access to the intellectual scientific and technical output and

achievements of NASA.

Eligibility and Registration for NASA STI Products and Services

The NASA STI Program offers a wide variety of products and services to achieve its mission. Your

affiliation with NASA determines the level and type of services provided by the NASA STI

Program. To assure that appropriate level of services are provided, NASA STI users are requested to

register at the NASA Center for AeroSpace Information (CASI). Please contact NASA CASI in one

of the following ways:

E-mail:

Fax:

Phone:

Mail:

help@ sti.nasa.gov

301-621-0134

301-621-0390

ATTN: Registration Services

NASA Center for AeroSpace Information

7121 Standard Drive

Hanover, MD 21076-1320

Limited Reproducibility

In the database citations, a note of limited reproducibility appears if there are factors affecting the

reproducibility of more than 20 percent of the document. These factors include faint or broken type,

color photographs, black and white photographs, foldouts, dot matrix print, or some other factor that

limits the reproducibility of the document. This notation also appears on the microfiche header.

NASA Patents and Patent Applications

Patents and patent applications owned by NASA are announced in the STI Database. Printed copies

of patents (which are not microfiched) are available for purchase from the U.S. Patent and

Trademark Office.

When ordering patents, the U.S. Patent Number should be used, and payment must be remitted in

advance, by money order or check payable to the Commissioner of Patents and Trademarks. Prepaid

purchase coupons for ordering are also available from the U.S. Patent and Trademark Office.



NASA patent application specifications are sold in both paper copy and microfiche by the NASA

Center for AeroSpace Information (CASI). The document ID number should be used in ordering

either paper copy or microfiche from CASI.

The patents and patent applications announced in the STI Database are owned by NASA and are

available for royalty-free licensing. Requests for licensing terms and further information should be

addressed to:

National Aeronautics and Space Administration

Associate General Counsel for Intellectual Property

Code GP

Washington, DC 20546-0001

Sources for Documents

One or more sources from which a document announced in the STI Database is available to the

public is ordinarily given on the last line of the citation. The most commonly indicated sources and

their acronyms or abbreviations are listed below, with an Addresses of Organizations list near the

back of this section. If the publication is available from a source other than those listed, the publisher

and his address will be displayed on the availability line or in combination with the corporate source.

Avail:

Avail:

Avail:

Avail:

NASA CASI. Sold by the NASA Center for AeroSpace Information. Prices for hard copy

(HC) and microfiche (MF) are indicated by a price code following the letters HC or MF in

the citation. Current values are given in the NASA CASI Price Code Table near the end of
this section.

Note on Ordering Documents: When ordering publications from NASA CASI, use the document ID number
or other report number. It is also advisable to cite the title and other bibliographic identification.

SOD (or GPO). Sold by the Superintendent of Documents, U.S. Government Printing

Office, in hard copy.

BLL (formerly NLL): British Library Lending Division, Boston Spa, Wetherby, Yorkshire,

England. Photocopies available from this organization at the price shown. (If none is given,

inquiry should be addressed to the BLL.)

DOE Depository Libraries. Organizations in U.S. cities and abroad that maintain

collections of Department of Energy reports, usually in microfiche form, are listed in

Energy Research Abstracts. Services available from the DOE and its depositories are

described in a booklet, DOE Technical Information Center--Its Functions and Services

(TID-4660), which may be obtained without charge from the DOE Technical Information
Center.

Avail:

Avail:

ESDU. Pricing information on specific data, computer programs, and details on ESDU

International topic categories can be obtained from ESDU International.

Fachinformationszentrum Karlsruhe. Gesellschaft fiir wissenschaftlich-technische

Information mbH 76344 Eggenstein-Leopoldshafen, Germany.



Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

HMSO. F'ublications of Her Majesty's Stationery Office are sold in the U.S. by Pendragon

House, Inc. (PHI), Redwood City, CA. The U.S. price (including a service and mailing

charge) is given, or a conversion table may be obtained from PHI.

Issuing Activity, or Corporate Author, or no indication of availability. Inquiries as to the

availability of these documents should be addressed to the organization shown in the

citation as the corporate author of the document.

NASA Public Document Rooms. Documents so indicated may be examined at or purchased

from the National Aeronautics and Space Administration (JBD-4), Public Documents

Room (Room 1H23), Washington, DC 20546-0001, or public document rooms located at

NASA installations, and the NASA Pasadena Office at the Jet Propulsion Laboratory.

NTIS. Sold by the National Technical Information Service. Initially distributed microfiche

under the NTIS SRIM (Selected Research in Microfiche) are available. For information

concerning this service, consult the NTIS Subscription Section, Springfield, VA 22161.

Univ. Microfilms. Documents so indicated are dissertations selected from Dissertation

Abstracts and are sold by University Microfilms as xerographic copy (HC) and microfilm.

All requests should cite the author and the Order Number as they appear in the citation.

US Patent and Trademark Office. Sold by Commissioner of Patents and Trademarks, U.S.

Patent and Trademark Office, at the standard price of $1.50 each, postage free.

(US Sales Only). These foreign documents are available to users within the United States

from the National Technical Information Service (NTIS). They are available to users

outside the United States through the International Nuclear Information Service (IN1S)

representative in their country, or by applying directly to the issuing organization.

USGS. Originals of many reports from the U.S. Geological Survey, which may contain

color illustrations, or otherwise may not have the quality of illustrations preserved in the

microfiche or facsimile reproduction, may be examined by the public at the libraries of the

USGS field offices whose addresses are listed on the Addresses of Organizations page. The

libraries may be queried concerning the availability of specific documents and the possible

utilization of local copying services, such as color reproduction.



Addresses of Organizations

British Library Lending Division

Boston Spa, Wetherby, Yorkshire

England

Commissioner of Patents and Trademarks
U.S. Patent and Trademark Office

Washington, DC 20231

Department of Energy
Technical Information Center

RO. Box 62

Oak Ridge, TN 37830

European Space Agency-
Information Retrieval Service ESRIN

Via Galileo Galilei

00044 Frascati (Rome) Italy

ESDU International

27 Corsham Street

London

N1 6UA

England

Fachinformationszentrum Kaflsmhe

Gesellschaft fiir wissenschaftlich-technische

Information mbH

76344 Eggenstein-Leopoldshafen, Germany

Her Majesty's Stationery Office

RO. Box 569, S.E. 1

London, England

NASA Center for AeroSpace Information
7121 Standard Drive

Hanover, MD 21076-1320

(NASA STI Lead Center)

National Aeronautics and Space Administration

Scientific and Technical Information Program Office

Langley Research Center- MS 157

Hampton, VA 23681

National Technical Information Service

5285 Port Royal Road

Springfield, VA 22161

Pendragon House, Inc.

899 Broadway Avenue

Redwood City, CA 94063

Superintendent of Documents

U.S. Government Printing Office

Washington, DC 20402

University Microfilms

A Xerox Company
300 North Zeeb Road

Ann Arbor, MI 48106

University Microfilms, Ltd.

Tylers Green

London, England

U.S. Geological Survey Library National Center
MS 950

12201 Sunrise Valley Drive

Reston, VA 22092

U.S. Geological Survey Library
2255 North Gemini Drive

Flagstaff, AZ 86001

U.S. Geological Survey
345 Middlefield Road

Menlo Park, CA 94025

U.S. Geological Survey Library
Box 25046

Denver Federal Center, MS914

Denver, CO 80225



NASA CASI Price Code Table
(Effective July 1, 1998)

U.S., Canada,

Code & Mexico Foreign

A01 ....... $ 8.00 ....... $16.00
A02 ........ 12.00 ........ 24.00

A03 ........ 23.00 ........ 46.00

A04 ........ 25.50 ........ 51.00

A05 ........ 27.00 ........ 54.00

A06 ........ 29.50 ........ 59.00

A07 ........ 33.00 ........ 66.00

A08 ........ 36.00 ........ 72.00

A09 ........ 41.00 ........ 82.00

A10 ........ 44.00 ........ 88.00

All ........ 47.00 ........ 94.00

A12 ........ 51.00 ....... 102.00

A13 ........ 54.00 ....... 108.00

A14 ........ 56.00 ....... 112.00

A15 ........ 58.00 ....... 116.00

A16 ........ 60.00 ....... 120.00

A17 ........ 62.00 ....... 124.00

A18 ........ 65.50 ....... 131.00

A19 ........ 67.50 ....... 135.00

A20 ........ 69.50 ....... 139.00

A21 ........ 71.50 ....... 143.00
A22 ........ 77.00 ....... 154.00

A23 ........ 79.00 ....... 158.00

A24 ........ 81.00 ....... 162.00

A25 ........ 83.00 ....... 166.00

A99 Contact NASA CASI

Payment Options

U.S., Canada,

Code & Mexico Foreign

E01 ..... $101.00 ....... $202.00
E02 ...... 109.50 ........ 219.00

E03 ...... 119.50 ........ 238.00

E04 ...... 128.50 ........ 257.00

E05 ...... 138.00 ........ 276.00

E06 ...... 146.50 ........ 293.00

E07 ...... 156.00 ........ 312.00

E08 ...... 165.50 ........ 331.00

E09 ...... 174.00 ........ 348.00

El0 ...... 183.50 ........ 367.00

Ell ...... 193.00 ........ 386.00

El2 ...... 201.00 ........ 402.00

El3 ...... 210.50 ........ 421.00

El4 ...... 220.00 ........ 440.00

El5 ...... 229.50 ........ 459.00

El6 ...... 238.00 ........ 476.00

El7 ...... 247.50 ........ 495.00

El8 ...... 257.00 ........ 514.00

El9 ...... 265.50 ........ 531.00

E20 ...... 275.00 ........ 550.00

E21 ...... 284.50 ........ 569.00
E22 ...... 293.00 ........ 586.00

E23 ...... 302.50 ........ 605.00

E24 ...... 312.00 ........ 624.00

E99 Contact NASA CASI

All orders must be prepaid unless you are registered for invoicing or have a deposit account with the NASA CASI.

Payment can be made by VISA, MasterCard, American Express, or Diner's Club credit card. Checks or money orders

must be in U.S. currency and made payable to "NASA Center for AeroSpace hfformation." To register, please request

a registration form through the NASA STI Help Desk at the numbers or addresses below.

Handling fee per item is $1.50 domestic delivery to any location in the United States and $9.00 foreign delivery to

Canada, Mexico, and other foreign locations. Video orders incur an additional $2.00 handling fee per title.

The fee for shipping the safest and fastest way via Federal Express is in addition to the regular handling fee explained

above--S5.00 domestic per item, $27.00 foreign for the first 1-3 items, $9.00 for each additional item.

Return Policy

The NASA Center for AeroSpace Information will replace or make full refund o11 items you have requested if we have

made an error in your order, if the item is defective, or if it was received in damaged condition, and you contact CASI

within 30 days of your original request.

NASA Center for AeroSpace Information E-mail: help@sti.nasa.gov

7121 Standard Drive Fax: (301)621-0134

Hanover, MD 21076-1320 Phone: (301) 621-0390

Rev. 7/98



Federal Depository Library Program

In order to provide the general public with greater access to U.S. Government publications, Congress

established the Federal Depository Library Program under the Government Printing Office (GPO),

with 53 regional depositories responsible for permanent retention of material, inter-library loan, and

reference services. At least one copy of nearly every NASA and NASA-sponsored publication,

either in printed or microfiche format, is received and retained by the 53 regional depositories. A list

of the Federal Regional Depository Libraries, arranged alphabetically by state, appears at the very

end of this section. These libraries are not sales outlets. A local library can contact a regional

depository to help locate specific reports, or direct contact may be made by an individual.

Public Collection of NASA Documents

An extensive collection of NASA and NASA-sponsored publications is maintained by the British

Library Lending Division, Boston Spa, Wetherby, Yorkshire, England for public access. The British

Library Lending Division also has available many of the non-NASA publications cited in the STI

Database. European requesters may purchase facsimile copy or microfiche of NASA and

NASA-sponsored documents FIZ-Fachinformation Karlsruhe-Bibliographic Service, D-76344

Eggenstein-Leopoldshafen, Germany and TIB-Technische Informationsbibliothek, RO. Box

60 80, D-30080 Hannover, Germany.

Submitting Documents

All users of this abstract service are urged to forward reports to be considered for announcement in

the STI Database. This will aid NASA in its efforts to provide the fullest possible coverage of all

scientific and technical publications that might support aeronautics and space research and

development. If you have prepared relevant reports (other than those you will transmit to NASA,

DOD, or DOE through the usual contract- or grant-reporting channels), please send them for

consideration to:

ATTN: Acquisitions Specialist

NASA Center for AeroSpace Information

7121 Standard Drive

Hanover, MD 21076-1320.

Reprints of journal articles, book chapters, and conference papers are also welcome.

You may specify a particular source to be included in a report announcement if you wish; otherwise

the report will be placed on a public sale at the NASA Center for AeroSpace Information.

Copyrighted publications will be announced but not distributed or sold.



Federal Regional Depository Libraries

ALABAMA
AUBURN UNIV. AT MONTGOMERY

LIBRARY

Documents Dept.

7300 University Dr.

Montgomery, AL 36117-3596
(205) 244-3650 Fax: (205) 244-0678

UNIV. OF ALABAMA

Amelia Gayle Gorgas Library
Govt. Documents

P.O. Box 870266

Tuscaloosa, AL 35487-0266

(205) 348-6046 Fax: (205) 348-0760

ARIZONA
DEPT. OF LIBRARY, ARCHIVES,

AND PUBLIC RECORDS

Research Division

Third Floor, State Capitol

1700 West Washington
Phoenix, AZ 85007

(602) 542-3701 Fax: (602) 542-4400

ARKANSAS
ARKANSAS STATE LIBRARY

State Library Service Section
Documents Service Section

One Capitol Mall

Little Rock, AR 72201-1014

(501) 682-2053 Fax: (501) 682-1529

CALIFORNIA
CALIFORNIA STATE LIBRARY
Govt. Publications Section

P.O. Box 942837 - 914 Capitol Mall

Sacramento, CA 94337-0091

(916) 654-0069 Fax: (916) 654-0241

COLORADO
UNIV. OF COLORADO - BOULDER

Libraries - Govt. Publications

Campus Box 184
Boulder, CO 80309-0184

(303) 492-8834 Fax: (303) 492-1881

DENVER PUBLIC LIBRARY

Govt. Publications Dept. BSG

1357 Broadway
Denver, CO 80203-2165

(303) 640-8846 Fax: (303) 640-8817

CONNECTICUT
CONNECTICUT STATE LIBRARY

231 Capitol Avenue

Hartford, CT 06106

(203) 566-4971 Fax: (203) 566-3322

FLORIDA
UNIV. OF FLORIDA LIBRARIES

Documents Dept.

240 Library West

Gainesville, FL 32611-2048

(904) 392-0366 Fax: (904) 392-7251

GEORGIA
UNIV. OF GEORGIA LIBRARIES

Govt. Documents Dept.
Jackson Street

Athens, GA 30602-1645

(706) 542-8949 Fax: (706) 542-4144

HAWAII
UNIV. OF HAWAII

Hamilton Library
Govt. Documents Collection

2550 The Mall

Honolulu, HI 96822

(808) 948-8230 Fax: (808) 956-5968

IDAHO
UNIV. OF IDAHO LIBRARY
Documents Section

Rayburn Street

Moscow, ID 83844-2353

(208) 885-6344 Fax: (208) 885-6817

ILLINOIS
ILLINOIS STATE LIBRARY

Federal Documents Dept.
300 South Second Street

Springfield, IL 62701-1796

(217) 782-7596 Fax: (217) 782-6437

INDIANA
INDIANA STATE LIBRARY

Serials/Documents Section

140 North Senate Avenue

Indianapolis, IN 46204-2296

(317) 232-3679 Fax: (317) 232-3728

IOWA
UNIV. OF IOWA LIBRARIES
Govt. Publications

Washington & Madison Streets

Iowa City, IA 52242-1166

(319) 335-5926 Fax: (319) 335-5900

KANSAS
UNIV. OF KANSAS

Govt. Documents & Maps Library
6001 Malott Hall

Lawrence, KS 66045-2800

(913) 864-4660 Fax: (913) 864-3855

KENTUCKY
UNIV. OF KENTUCKY

King Library South

Govt. Publications/Maps Dept.
Patterson Drive

Lexington, KY 40506-0039

(606) 257-3139 Fax: (606) 257-3139

LOUISIANA
LOUISIANA STATE UNIV.

Middleton Library

Govt. Documents Dept.

Baton Rouge, LA 70803-3312

(504) 388-2570 Fax: (504) 388-6992

LOUISIANA TECHNICAL UNIV.

Prescott Memorial Library

Govt. Documents Dept.
Ruston, LA 71272-0046

(318) 257-4962 Fax: (318) 257-2447

MAINE
UNIV. OF MAINE

Raymond H. Fogler Library

Govt. Documents Dept.

Orono, M E 04469-5729

(207) 581-1673 Fax: (207) 581-1653

MARYLAND
UNIV. OF MARYLAND - COLLEGE PARK

McKeldin Library

Govt. Documents/Maps Unit

College Park, MD 20742
(301) 405-9165 Fax: (301) 314-9416

MASSACHUSE'I-I'S
BOSTON PUBLIC LIBRARY

Govt. Documents

666 Boylston Street
Boston, MA 02117-0286

(617) 536-5400, ext. 226

Fax: (617) 536-7758

MICHIGAN
DETROIT PUBLIC LIBRARY
5201 Woodward Avenue

Detroit, MI 48202-4093

(313) 833-1025 Fax: (313) 833-0156

LIBRARY OF MICHIGAN
Govt. Documents Unit

P.O. Box 30007

717 West Allegan Street

Lansing, MI 48909
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@ i997(_{_(_1126 NASA Langley Research Center, Hampton, VA USA

0 Wa_er "l'_m_e| Flow Vis_M_zafi_m S_dy Tl_ro_gh Pos_s_all _ff 12 N_vel Planform Shapes

O Gatlin, Gregory M., NASA Langley Research Center, USA Neuhart, Dan H., Lockheed Engineering and Sciences Co., USA;

O Mar. 1996; 130p; In English

O Contract(s)/Grant(s): RTOP 505-68-70-04

O Report No(s): NASA-TM-4663; NAS 1.15:4663; L-17418; No Copyright; Avail: CASI; A07, Hardcopy; A02, Microfiche

@ To determine the flow field characteristics of 12 plmlform geometries, a flow visualization investigation was conducted

in the Langley 16- by 24-Inch Water Tunnel. Concepts studied included flat plate representations of diamond wings, twin

bodies, double wings, cutout wing configurations, and serrated forebodies. The off-surface flow patterns were identified by

injecting colored dyes from the model surface into the free-stream flow. These dyes generally were injected so that the local-

ized vortical flow patterns were visualized. Photographs were obtained for angles of attack ranging from 10' to 50', and all

investigations were conducted at a test section speed of 0.25 ft per sec. Results from the investigation indicate that the forma-

tion of strong vortices on highly swept forebodies can improve poststall lift characteristics; however, the asymmetric bursting

of these vortices could produce substantial control problems. A wing cutout was fomld to significantly alter the position of

the forebody vortex on the wing by shifting the vortex inboard. Serrated forebodies were found to effectively generate multi-

ple vortices over the configuration. Vortices from 65' swept forebody serrations tended to roll together, while vortices from

40' swept serrations were more effective in generating additional lift caused by their more independent nature.
0 Author

0 Water Tunnel Tests," Flow Visualization; Flow Distribution; Free Flow," Planforms; Wing Profiles," Aerodynamic

Configurations
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AERONAUTICS

1999_)_8744 National Aerospace Lab., Tokyo, Japan

Proceedings (_f the NAL Syrnposhm_ o_ Aircraft Computation Aerodynamk:s

Feb. 1998; 362p; In Japanese; In English; 15th; Aircraft Computation Aerodynamics, 12-13 Jun. 1997, Tokyo, Japan; Original
contains color illustrations

Report No.(s): PB99-108979; NAL-SP-37; Copyright Waived; Avail: Issuing Activity (Natl Technical Information Service

(NTIS)), Microfiche

Partial Contents: CFD code developments and validations at ONEA for helicopter applications; Inverse Design Method for

Wing of Supersonic Transport; Study on Transonic Flutter Characteristics of an Arrow Wing Configuration; Aerodynamic Analy-

sis of Helicopter Rotor by Coupling of CFD and Trim Calculation Advanced Technology Institute of Commuter-helicopter; A

Numerical Simulation of Flow around Rotor Blades using Overlapped Grid Advanced Technology Institute of Commuter-heli-

copter; and Thin Body Treatment on Unstructured, Cartesian Grid.
NTIS

Aerodynamic Characteristics; Aerodynamic Configurations; Helicopters; Computational Fluid Dynamics; Design Analysis;

Transonic Flutter; Conferences; Flutter Analysis; Aircraft Structures; Numerical Flow Visualization

1999_)_8836 National Aerospace Lab., Tokyo, Japan

Estimation of Aerodynamk: Derivatives (_f B-65 Queen Air by the Equation Error Method

Masui, K., National Aerospace Lab., Japan; Tsukano, Y., National Aerospace Lab., Japan; Apr. 1997; 56p; In Japanese; Portions

of this document are not fully legible

Report No.(s): PB99-108961; NAL-TR-1324; Copyright Waived; Avail: Issuing Activity (Natl Technical Information Service
(NTIS)), Microfiche

The longitudinal aerodynamic derivatives of a B-65 were estimated directly from the time histories of several maneuvers by

two types of equation error method: the conventional least squares (LS) method and the total least squares (TLS) method. The
estimated results were compared with those of the frequency response method. The LS and TLS methods can greatly reduce the

time for flight tests without a special device to generate a specific shape of input.
NTIS

Aerodynamics; Errors; Flight Tests; Error Analysis

_999_gg37 National Aerospace Lab., Tokyo, Japan

Aerodynamic Characteristics of Hyperso_ic Flight Experiment (HYFLEX) Vehicle

Dec. 1997; 108p; In Japanese; Portions of this document are not fully legible

Report No.(s): PB99-108953; NAL-TR-1334; Copyright Waived; Avail: Issuing Activity (Natl Technical Information Service

(NTIS)), Microfiche

The Hypersonic Flight Experiment (HYFLEX) vehicle successfully performed a hypersonic lifting flight. The vehicle was

developed to establish the basic technologies necessary for an unmanned shuttle vehicle. In this report, the primary aerodynamic

characteristics derived from analysis of the flight data are presented. They are aerodynamic force coefficients, longitudinal trim

characteristics, stability and control derivatives, elevon hunge moment coefficient, and surface pressure distribution. The flight

results are compared with the preflight predictions based on wind tunnel tests and CFD calculations. The purpose of the compari-

son is to evaluate the validity of the prediction methods including the development of aerodynamic uncertainties in the vehicle

design process. The flight results agreed well with the predictions. This shows that the prediction methods are generally valid for



thedesignofaliftingreentryvehiclewithahighangleofattack.Ontheotherhand,somedifferencesbetweentheflightresults
andthepredictionswerefoundinaxialforcecoefficient,elevontrimdeflection,andRCSgas-jetinteraction.Thecausesofthese
arealsodiscussedin thisreport.
NTIS
Hypersonic Vehicles; Hypersonic Flight; Aerodynamic Configurations; Computational Fluid Dynamics; Wind Tunnel Tests;
Aerodynamic Balance

1999_09871 NASA Langley Research Center, Hampton,VA USA

Aer_ma_ticM E_@neer_ng: A C_mt_m_ng _ibl_ography _i_h _dexes_ S_pp_emen_ 39_

Dec. 25, 1998; 54p; In English

Report No.(s): NASA/SP-1998-7037/SUPPL390; NAS 1.21:7037/SUPPL390; No Copyright; Avail: CASI; A04, Hardcopy;
A01, Microfiche

This report lists reports, articles and other documents recently announced in the NASA STI Database.
Author

Aeronautical Engineering; Bibliographies

02

AERODYNAMICS

includes aerodynamics of bodies, combinations, wings, rotors, and control surfaces; and internal flow in ducts and turbomachinery.

1999_09829 NASA Langley Research Center, Hampton, VA USA

X-33 MetMl_c TPS Tests i_ NASAoLaRC H_gh Temperature "fu_me|

Bouslog, Stanley A., Goodrich (B. F.) Aerospace, USA; Moore, Brad, Goodrich (B. E) Aerospace, USA; Scanlon, Ron J., Goo-

drich (B. E) Aerospace, USA; Sawyer, James Wayne, NASA Langley Research Center, USA; 1998; 7p; In English; 37th; Aero-

space Sciences, 11-14 Jan. 1999, Reno, NV, USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA

Contract(s)/Grant(s): NCC8-115; No Copyright; Avail: CASI; A02, Hardcopy; A01, Microfiche

Conclusions The first series of metallic TPS tests in the NASA-LaRC Mach 7 High Temperature Tunnel has been completed.

Additional testing is 'in progress and shall provide data for off-design configurations for the metallic TPS. The available data are

being analyzed and being used to correlate analytical models to be used for X-33 flight design analysis. The final paper shan pres-

ent additional data from these tests and comparisons between the data and analytical predictions.
Author

Wind Tunnel Tests; Design Analysis; X-33 Reusable Launch Vehicle

i_9_9_(_(_g832 NASA Lewis Research Center, Cleveland, OH USA

'Ib_e Noise a_d Nearl_e_d Pressure Produced by jet-Ca_4_y l[n_erae_io_

Raman, Ganesh, DYNACS Engineering Co., Inc., USA; Envia, Edmane, NASA Lewis Research Center, USA; Bencic, Timothy

J., NASA Lewis Research Center, USA; Nov. 1998; 32p; In English; 37th; Aerospace Sciences Meeting and Exhibit, 11-14 Jan.

1999, Reno, NV, USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA; Original contains color illustrations

Contract(s)/Grant(s): NAS3-27186; RTOP 522-31-23

Report No.(s): NASA/TM-1998-208836; NAS 1.16:208836; AIAA Paper 99-0604; E-11381; No Copyright; Avail: CASI; A03,

Hardcopy; A01, Microfiche

Cavity flow resonance can cause numerous problems in aerospace applications. While our long-term goal is to understand

cavity flows well enough to devise effective cavity resonance suppression techniques, this paper describes a fundamental study

of resonant tones produced by jet-cavity interaction at subsonic and supersonic speeds. Our specific jet-cavity configuration can

also be used as a test bed for evaluating active and passive flow resonance control concepts. Two significant findings emerge from

this study. 1) Originally, we expected that tones produced by jet-cavity interaction would resemble cavity tones or jet tones or

would involve some simple combinations of each. The experimental data do not support these expectations: instead, the jet cavity

interaction produce a unique set of tones. We propose simple yet mad physically insightful correlations for these tones. Although

the pressure patterns on the cavity floor display very complex variations with the Mach number for a length/depth = 8 cavity, the

tones correspond to the acoustic modes of the cavity-independent of flow. For a length/depth = 3 cavity, however, a surprise

emerges: the pressure patterns on the cavity floor are not so complex but the tones depend significantly on the flow. Additionally,

we examine the role of external feedback unique to jet-cavity interaction. 2) Previous research led us to expect that traditional

classifications (open, transitional, or closed) for cavities in an infinite flight stream would be insensitive to small changes in Mach

2



number and would depend primarily on cavity length/depth ratios. Use of the novel high resolution photoluminescent pressure

sensitive paint shows that the classifications are actually quite sensitive to jet Mach number for a length/depth = 8 cavity. However,

these classifications provide no guidance whatsoever for tone amplitude or frequency. Detailed experimental data and insights

presented here will assist researchers who are performing numerical simulations of jet-cavity flows as a first step toward devising

resonance suppression methods.
Author

Acoustic Properties; Aerospace Engineering; Cavities; Cavity Flow; Cavity Resonators; Control Theory; Photoluminescence;

Subsonic Speed; Supersonic Speed

I_9990009046 NASA Langley Research Center, Hampton, VA USA

Overview of Sensitivity A_Mysi_ and Shape Opt_mizat_o_ for Complex Aerodynamic Configurations

Newman, Perry A., NASA Langley Research Center, USA; Newman, James C., III, Mississippi State Univ., USA; Barnwell,

Richard W., Virginia Consortium for Engineering and Science, USA; Taylor, Arthur C., HI, Old Dominion Univ., USA; Hou, Gene

J.-W., Old Dominion Univ., USA; Jun. 1998; 24p; In English

Contract(s)/Grant(s): NAGl-1265; NGT5-1247; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

This paper presents a brief overview of some of the more recent advances in steady aerodynamic shape-design sensitivity

analysis and optimization, based on advanced computational fluid dynamics. The focus here is on those methods particularly well-

suited to the study of geometrically complex configurations and their potentially complex associated flow physics. When nonlin-

ear state equations are considered in the optimization process, difficulties are found in the application of sensitivity analysis. Some

techniques for circumventing such difficulties are currently being explored and are included here. Attention is directed to methods

that utilize automatic differentiation to obtain aerodynamic sensitivity derivatives for both complex configurations and complex

flow physics. Various examples of shape-design sensitivity analysis for unstructured-grid computational fluid dynamics algo-

rithms are demonstrated for different formulations of the sensitivity equations. Finally, the use of advanced, unstructured-grid

computational fluid dynamics in multidisciplinary analyses and multidisciplinary sensitivity analyses within future optimization

processes is recommended and encouraged.
Author

Aerodynamic Configurations; Computational Fluid Dynamics; Design Analysis; Fluid Dynamics; Unstructured Grids (Mathe-
matics)

03

AIR TRANSPORTATION AND SAFETY

Includes passenger and cargo air transport operations; and aircraft accidents.

i_999_(_(_g639 Federal Aviation Administration, Teclmical Center, Atlantic City, NJ USA

Cargo Compartmen_ Fire Protee_io_ in Large CommerciM Transp(_r_ Airerafl

Blake, David, Federal Aviation Administration, USA; Marker, Timothy, Federal Aviation Administration, USA; Hill, Richard,

Federal Aviation Administration, USA; Reinhardt, John, Federal Aviation Administration, USA; Sarkos, Constantine, Federal

Aviation Administration, USA; Jul. 1998; 25p; In English

Report No.(s): AD-A355109; DOT/FAA/AR-TN98/32; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

This report describes recent research by the Federal Aviation Administration (FAA) related to cargo compartment fire protec-

tion in large transport aircraft. A gaseous hydrofluorocarbon, HFC-125, was compared to Halon 1301 in terms of fire suppression

effectiveness and agent decomposition levels in the cargo compartment and passenger cabin during full-scale tests involving a

bulk-loaded cargo fire. Also, a zoned water mist system was designed and evaluated against a bulk-loaded cargo fire. An exploding

aerosol can simulator is being developed to provide a repeatable fire threat for evaluation of new halon replacement agents. The

potential severity of an exploding aerosol can inside a cargo compartment and the effectiveness of Halon 1301 inserting was dem-

onstrated. Tests were also conducted to determine the effectiveness of Halon 1301 against a cargo fire involving oxygen canisters.

Finally, HFC-125 was evaluated for use as a simulant for Halon 1301 during cargo compartment approval testing to demonstrate

compliance with applicable FAA regulations.
DTIC

Research; Cargo; Commercial Aircraft; Fire Prevention; Safety; Transport Aircraft; Threat Evaluation



I_9990008,_69 Air Force Inst. of Tech., School of Logistics and Acquisition Management, Wright-Patterson AFB, OH USA
The Newest Seamless Air_ifler: The C-130J-30

Haven, Douglas L.; Jun. 1998; 53p; In English

Report No.(s): AD-A355606; AFIT/GMO/LAL/98J-8; No Copyright; Avail: CASI; A04, Hardcopy; A01, Microfiche

The end of the Cold War has had a dramatic effect on America's national security strategy. As the peace dividend continues
to yield defense cuts and force reductions throughout the world, we have moved from a forward presence force to a force projection

force. Airlift is vital as a first response to any action that requires an American presence. Whether it involves airlifting supplies

and persomael into Bosnia in support of IFOR or enforcing sanctions on Iraq, adherence to AMC's Core Competency of Global

Reach will continue to place demands on our airlift resources. This demand must be met with a well thought-out employment

strategy for all of AMC's ah'lift assets. The harsh reality is that in the future our ah'lift assets will experience shortfalls in capability,

creating challenges for any transportation system we build. These challenges will force us to develop imaovative ways to employ

these assets if we hope to meet the demands of projecting those forces anywhere in the world. One airlift asset that will expand

our employment options is the next generation Hercules, the C-130J-30. The J-30 is destined to become a part of the airlift picture

in the near future and evaluations are under way on how to best utilize it. Should the USAF employ it purely in its traditional intra-

theater role, or expand it into the intertheater role? This paper looks at the difference between these roles, examines the traditional

role of the C-130, and how this has shaped the way we do business today.
DTIC

C-130 Aircraft; Rescue Operations; Air Transportation
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AIRCRAFT COMMUNICATIONS AND NAVIGATION

Includes digital and voice communication with aircraft, air navigation systems (satellite and ground based), and air traffic control.

i999_t(tgig576 NASA Pasadena Office, CA USA

R(_b_si ReaVl'ime Wide-Area Differentia_ GPS Navigaiion

Yunck, Thomas P., Inventor, Jet Propulsion Lab., California Inst. of Tech., USA; Bertiger, William I., Inventor, Jet Propul-

sion Lab., California Inst. of Tech., USA; Lichten, Stephen M., Inventor, Jet Propulsion Lab., California Inst. of Tech., USA;

Mannucci, Anthony J., Inventor, Jet Propulsion Lab., California Inst. of Tech., USA; Muellerschoen, Ronald J., Inventor,

Jet Propulsion Lab., California Inst. of Tech., USA; Wu, Sien-Chong, Inventor, Jet Propulsion Lab., California Inst. of Tech.,

USA; Oct. 27, 1998; 9p; In English

Patent Info.: Filed 29 Mar. 1996; NASA-Case-NPO-19625-1-CU; US-Patent-5,828,336; US-Patent-Appl-SN-628566; No Copy-

right; Avail: US Patent and Trademark Office, Hardcopy, Microfiche

The present invention provides a method mad a device for providing superior differential GPS positioning data. The system

includes a group of GPS receiving ground stations covering a wide area of the Earth's surface. Unlike other differential GPS sys-

tems wherein the known position of each ground station is used to geometrically compute an ephemeris for each GPS satellite.

the present system utilizes real-time computation of satellite orbits based on GPS data received from fixed ground stations through

a Kalman-type filter/smoother whose output adjusts a real-time orbital model, ne orbital model produces and outputs orbital

corrections allowing satellite ephemerides to be known with considerable greater accuracy than from die GPS system broadcasts.

The modeled orbits are propagated ahead in time mad differenced with actual pseudorange data to compute clock offsets at rapid

intervals to compensate for SA clock dither. The orbital and dock calculations are based on dual frequency GPS data which allow

computation of estimated signal delay at each ionospheric point. These delay data are used in real-time to construct and update

an ionospheric shell map of total electron content which is output as part of the orbital correction data. thereby allowing single
frequency users to estimate ionospheric delay with an accuracy approaching that of dual frequency users.
Official Gazette of the U.S. Patent and Trademark Office

Global Positioning System; Kalman Filters; Satellite Orbits; Real Time Operation; Navigation Satellites

19991t_1(t9(t9l National Aerospace Lab., Tokyo, Japan

|)eveh_pme_t of a Laser Tracker and _s Evaluation by F_igh_ %e_ting

Ono, T., National Aerospace Lab., Japan; Okada, N., National Aerospace Lab., Japan; Inagaki, T., National Aerospace Lab.,

Japan; Inokuchi, H., National Aerospace Lab., Japan; Harigae, M., National Aerospace Lab., Japan; Jul. 1998; 38p; In Japanese;

Portions of this document are not fully legible

Report No.(s): PB99-108870; NAL-TR- 1331; Copyright Waived; Avail: Issuing Activity (Natl Technical Information Service
(NTIS)), Microfiche
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ResearchisbeingconductedonflighttestsforapproachandlandingnavigationusingtheNALDo-228researchairplaneand
theunmannedvehicleALFLEXunderajointresearchprojectwithNALandNASDA.Ontheseflights,anevaluationoftheflight
pathandnavigationsensorswasrequired.Thelasertrackerwasdevelopedforthispurpose.Thispaperoutlinesthedevelopment
ofthelasertrackeranditsevaluationbasedonflighttestresults.Fortheaccuracyevaluation,lasertrackeranditsevaluationbased
onflighttestresults.Fortheaccuracyevaluation,lasertrackerdatawerecomparedwithkinematicGPSdatausingononboard
GPSreceiverandagroundstationGPSreceiver.Thelasertrackerwasfoundtohavetherequiredaccuracy.
NTIS
Lasers; Flight Tests; Navigation; Automatic Landing Control; Global Positioning System; Tracking (Position)
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AIRCRAFT DESIGN, TESTING AND PERFORMANCE

Includes aircraft simulation technology.

119990608563 Advisory Group for Aerospace Research and Development, Flight Vehicle Integration Panel, Neuilly-Sur-Seine,
France

Enhancement e|' Aircraf_ Greund Hand_i_g Simu_a_io_ CapabilRy L'Amel_oratio_ de._'Moyens & SimMadon des Manoeu_

vre._ au Sol &._ Aeronef_

Barnes, A. G., Advisory Group for Aerospace Research and Development, France; Yager, T. J., NASA Langley Research Center,

USA; Aug. 1998; 88p; In English

Report No.(s): AGARD-AG-333; AGARDograph-333; ISBN 92-836-1066-0; Copyright Waived; Avail: CASI; A05, Hardcopy;
A01, Microfiche

This report is a guide to methods of representing in a flight simulator, the stability and control of an aircraft on the ground.

It updates an earlier publication, AGARDograph 285, in the light of simulation technology improvements over a ten year period.

Emphasis is placed on the modeling of the vehicle dynamics, and on the modeling of the tire forces generated by the runway sur-

face. Areas are identified where some current simulators are deficient. The different needs of pilot-in-the-loop and non-real-time

simulations are discussed, and topics for further research are identified.
Author

Flight Simulators; Ground Handling; Computerized Simulation; Mathematical Models; Pilot Support Systems; Flight Simulation

i999_R}(_8588 NASA Ames Research Center, Moffett Field, CA USA

Tip Fence for Reductio_ of LifI-Generated Airframe Noise

Ross, James C., Inventor, NASA Ames Research Center, USA; Storms, Bruce L., hwentor, NASA Ames Research Center, USA;

Apr. 14, 1998; 10p; In English

Patent Info.: Filed 8 Jun. 1995; NASA-Case-ARC-14009-1-LE; US-Patent-5,738,298; US-Patent-Appl-SN-482459; No Copy-

right; Avail: US Patent and Trademark Office, Hardcopy, Microfiche

The present invention is directed toward a unique lift-generated noise reduction apparatus. This apparatus includes a plurality

of tip fences that are secured to the trailing and leading assemblies of the high-lift system, as close as possible to the discontinuities

where the vortices are most likely to form. In one embodiment, these tip fences are secured to some or all of the outboard and

inboard tips of the wing slats and flaps. The tip fence includes a generally fiat, or an aerodynamically shaped plate or device that

could be formed of almost any rigid material, such as metal, wood, plastic, fiber glass, aluminum, etc. In a preferred embodiment,

the tip fences extend below and perpendicularly to flaps and the slats to which they are attached, such that these tip fences are

aligned with the nominal free stream velocity of the aircraft. In addition to reducing airframe noise, the tip fence tends to decrease

drag and to increase lift, thus improving the overall aerodynamic performance of the aircraft. Another advantage presented by

the tip fence lies in the simplicity of its design, its elegance, and its ready ability to fit on the wing components, such as the flaps

and the slats. Furthermore, it does not require non-staaldard materials or fabrication techniques, and it can be readily, easily and
inexpensively retrofited on most of the existing aircraft, with minimal design changes.
Official Gazette of the U.S. Patent and Trademark Office

Aircraft Structures; Aerodynamic Noise; Aerodynamic Configurations; Aircraft Noise; Noise Reduction; Aircraft Design

I_999{}(R}8654 NASA Lewis Research Center, ClevelandOH USA

Design_ Ins_alla_io_ and E_'aJuati(m ef an Altitude Test Facility Medificatio_
Abdelwahab, Malmaood, NASA Lewis Research Center, USA; Moore, Allan S., NASA Lewis Research Center, USA; Soeder,

Ronald H., NASA Lewis Research Center, USA; Sorge, Richard N., NASA Lewis Research Center, USA; DelRoso, Richard,



NASALewisResearchCenter,USA;Dicki,DennisJ.,DYNACSEngineeringCo.,Inc.,USA;Nov.1998;46p;InEnglish;
Originalcontainscolorillustrations
Contract(s)/Grant(s):NAS3-27186;RTOP523-91-13
ReportNo.(s):NASA/TM-1997-206323;E-11016;NAS1.15:206323;NoCopyright;Avail:CASI;A03,Hardcopy;A01,Micro-
fiche

Thisreportdescribesthedesign,installation,andevaluationoftheturbineenginealtitudetestfacilitymodifications.This
facilityis locatedintestcell4(PSL4)attheLewisResearchCenterPropulsionSystemsLaboratory(PSL).Themodifications
weremadetoenhancethetestcellcapabilityforengineinletairsupplyconditionsfromapriormaximumof55psiaand600F
toanewratingof165psiaand1200F.Themaximumconditionsreachedduringtheinterimevaluationwere129psiaand844
Fatanairflowof159lb/sec.Also,themodifiedfacilityairflowqualityasdefinedbytheflowcharacteristicsatatypicalgasturbine
engineinletwereinvestigatedandwereadequate.
Author
Engine Tests; Altitude Tests; Engine Inlets; Air Flow; Test Facilities; Test Ranges

1999_097_7 Boeing Co., Rotorcraft Div., Philadelphia, PA USA

Adva_ced _'la_n_e_a_ce Aid Concepts Fb_al I¢,eporti May 1997 : No_,, 1998

Cushman, Robert; Sawaya, John; Beggs, Robert; Oct. 15, 1998; 40p; In English
Contract(s)/Grant(s): DAAJ09-95-G-0018

Report No.(s): AD-A355036; USAAMCOM-TR-98-D-25; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

The Advanced Maintenance Aid Concepts (AMAC) Final Report summarizes the effort to analyze, design and prototype a

next-generation portable maintenance aid for the CH-47 Chinook helicopter. The AMAC Demonstrator supports both the tradi-

tional phase maintenance system used today as well as multiple, flexible maintenance management schemes responsive to opera-

tion within a digital aviation logistics (DAL) environment.
DTIC

Prototypes; CH-47 Helicopter; Digital Systems

i999_(_(_g7 _3 Federal Aviation Administration, Office of Aviation Research, Waslfington, DC USA

Effects of Co_ce_trated Hydrochloric Acid Spi_ls on Aircrafl Aluminum Skin

Speitel, Louise C.; Jul. 1998; 13p; In English

Report No.(s): AD-A355072; DOT/FAA/AR-TN-97/108; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

This document describes the tests conducted to evaluate the effects of a spill of a strong corrosive acid such as hydrochloric

acid (HC1) on aircraft interior skin and to determine the time required for a spill of Department of Transportation (DOT) allowable

volumes and concentrations to cause catastrophic failure. Test data indicate that the epoxy coated interior aluminum skin is resist-

ant to acid attack. The acid reacted vigorously with scratched skin surfaces, creating a wide hole in the skin along the scratch line.

Test data also indicate that a spill of concentrated HC1 can eat completely through the rivets and ribs and may result in a significant

loss of structural rib strength.
DTIC

Aircraft Compartments; Aluminum; Coatings; Corrosion; Epoxy Resins

1999_I_09736 Department of Transportation, John A. Volpe National Transportation Systems Center, Cambridge, MA USA

Development _ffN_ise l)_se/Visitor Respense Reiafio_ships fer the Na_hmai Parks Over_ligh_ Rule: Bryce Ca_yon Nafiona_

Park S|udy Final Report_ May I997 - JM, _f998

Fleming, Gregg G.; Roof, Christopher J.; Rapoza, Amanda S.; Read, David R.; Webster, Joel C.; Jul. 1998; 258p; In English

Contract(s)/Grant(s): PA865/AB012

Report No.(s): AD-A355018; DOT-VNTSC-FAA-98-6; FAA-AEE-98-01; No Copyright; Avail: CASI; A12, Hardcopy; A03,
Microfiche

The Federal Aviation Administration's Office of Environment and Energy, with the assistance of the Acoustics Facility at

the USA Department of Transportation's John A. Volpe National Transportation Systems Center is conducting research in support

of the National Parks Overflight Rule (National Rule). The foundation of the research program for the National Rule is the perfor-

mance of noise dose/visitor response (dose-response) studies in several National Parks. This document summarizes the results

of a dose-response study conducted along two separate segments of a frontcountry, short-hike trail at Bryce Canyon National Park

during the period August 19 through 27, 1997.
DTIC

Noise Pollution; Acoustics; Dosage; Aircraft Noise
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I_9990008,_42NavalPostgraduateSchool,Monterey,CAUSA
AnEvah_ation of _'_arkov C_ain Mode|i_g I_r F/A-_8 Aircra_'_ Readi_es_

Ackart, Leigh P.; Sep. 1998; 57p; In English

Report No.(s): AD-A355761; No Copyright; Avail: CASI; A04, Hardcopy; A01, Microfiche

During its 1998 deployment the USS INDEPENDENCE (CV 62) mad Carrier Air Wing Five operated under the control of

Commander, Task Force 50 (CTF-50). To balance resources and readiness, CTF-50 asked the following question: "How many

days can the USS INDEPENDENCE go without "off ship" logistics support before the number of Mission Capable aircraft can

be expected to fall below Chief of Naval Operations readiness goals?" This thesis develops a Markov chain model to answer this

question. Explanatory variables for this model include sorties flown, cannibalization rate and frequency of "off ship" logistics

support. Using data from INDEPENDENCE, this thesis analyzes aviation readiness by estimating the number of F/A-18 aircraft

capable of performing at least one of its intended missions. Both non-linear Markov models and. Generalized Linear Models are

employed to estimate the effect of the operating environment on the number of mission capable aircraft available. The analysis

demonstrates how the Markov approach captures the cyclic nature of aircraft operations and maintenance. Specifically, it is shown

that INDEPENDENCE can expect to operate five to eight days without "off ship" logistics support before F/A-18 MC rates fall

below CNO readiness goals. Recommendations for further studies are included.
DTIC

Aircraft Carriers; Markor Processes; F-18 Aircraft; Markor Chains; Flight Operations

1999_)_}8962 Virginia Univ., Dept. of Civil Engineering, Charlottesville, VA USA

V(fid N_cleation and Growth in NonH_ear Solids Final Report_ 9 Jan_ ]994 - 30 Aug_ ]998

Horgan, Cornelius O.; Aug. 30, 1998; 15p; In English

Contract(s)/Grant(s): F49620-94-1-0349; AF Proj. 2304

Report No.(s): AD-A355829; UVA/525800[CE99/102; AFRL-SR-BL-TR-98-0696; No Copyright; Avail: CASI; A03, Hardcopy;

A01, Microfiche

Thin-walled structures of interest to the U. S. Air Force, such as aircraft fuselages, rocket casings, helicopter blades, and con-

tainment vessels, are often constructed of layers of auisotropic, filament or fiber-reinforced materials which must be designed to

remain elastic. Our research has been concerned with load diffusion in such structures. An understanding of the fundamental

mechanisms of load diffusion in composite subcomponents is essential in developing primary composite structures. Analytical

models of load diffusion behavior are extremely valuable in building an intuitive base for developing refined modeling strategies

and assessing results from finite element analyses. The decay behavior of stresses and other field quantities provides a significant

aid towards this process. Our results are also useful for structural tailoring.
DTIC

Composite Structures; Diffusion; Fiber Composites; Finite Element Method; Helicopters; Loads (Forces); Mathematical Mod-

els; Thin Walls

1999_}8_}9_}7_ Defence Science and Technology Organisation, Aeronautical and Maritime Research Lab., Melbourne, Australia

Am_lysis o_°the Interaction l[_:fl'e.ctfor B(mded Repairs

Callinan, R. J.; Rose, L. R.; Sanderson, S.; Aug. 1998; 26p; In English

Report No.(s): AD-A355822; DSTO-TR-0715; DODA-AR-010-621; No Copyright; Avail: CASI; A03, Hardcopy; A01, Micro-
fiche

With the increasing use of bonded repairs to restore the structural integrity of ageing aircraft the question arises as to the inter-

action effects when repairs are located close together. Using the Finite Element (EE.) method a study has been carried out for the

interaction between two idealised circular repairs. The interaction involves the increase of the sheet stress just outside the patch.

It has been found that the tandem orientation, with respect to the applied load, is the most severe configuration. In this case, for

most practical repairs, the interaction may result ha increases of the sheet stress by 40% for very close separation distances. It has

also been found that certain combinations of bi-axial load can also significantly influence the interaction effect.
DTIC

Axial Loads; Finite Element Method; Structural Failure
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AIRCRAFT PROPULSION AND POWER

Includes prime propulsion systems and systems components, e.g., gas turbine engines and compressors; and onboard auxiliary
power plants for aircraft.

1_99_90_}_8859 NASA Lewis Research Center, Cleveland, OH USA

Model-Based Fm_|t Diagnosis l_" Turboshal_ E_gi_es

Green, Michael D., Florida Atlantic Univ., USA; Duyar, Ahmet, Florida Atlantic Univ., USA; Litt, Jonathan S., NASA Lewis

Research Center, USA; Nov. 1998; 10p; In English; Fault Detection, Supervision and Safety for Technical Processes - SAFEPRO-

CESS '97, 26-28 Aug. 1997, Kingston Upon Hull, UK; Sponsored by International Federation of Automatic Control, Germany

Contract(s)/Grant(s): RTOP 505-62-50; DA Proj. 111-61102-AH-45

Report No.(s): NASA]TM-1998-208825; NAS 1.15:208825; ARL-TR-1447; E-11433; No Copyright; Avail: CASI; A02, Hard-

copy; A01, Microfiche

Tests are described which, when used to augment the existing periodic maintenance and pre-flight checks of T700 engines,

can greatly improve the chances of uncovering a problem compared to the cun'ent practice. These test signals can be used to expose

and differentiate between faults in various components by comparing the responses of particular engine variables to the expected.

The responses can be processed on-line in a variety of ways which have been shown to reveal and identify faults. The combination

of specific test signals and on-line processing methods provides an ad hoc approach to the isolation of faults which might not other-

wise be detected during pre-flight checkout.
Author

Turbine Engines; Turboshafts; Error Analysis; Systematic Errors

i1999_gR}8_89 NASA Ames Research Center, Moffett Field, CA USA

Neural Net-]Based Redesign or Transonic Tin'hines for _mprow_d Unsteady Aerody_amie Performance

Madavan, Nateri K., NASA Ames Research Center, USA; Rai, Man Mohan, NASA Ames Research Center, USA; Huber, Frank

W., Riverbed Design Services, USA; Nov. 1998; 20p; In English; 35th; Propulsion, 20-24 Jun. 1999, Los Angeles, CA, USA;

Sponsored by American Inst. of Aeronautics and Astronautics, USA

Contract(s)/Grant(s): RTOP 519-40-12

Report No.(s): NASA/TM- 1998-208754; A-9900398; NAS 1.15:208754; No Copyright; Avail: CASI; A03, Hardcopy; A01,
Microfiche

A recently developed neural net-based aerodynamic design procedure is used in the redesign of a transonic turbine stage to

improve its unsteady aerodynamic performance. The redesign procedure used incorporates the advantages of both traditional re-

sponse surface methodology (RSM) and neural networks by employing a strategy called parameter-based partitioning of the de-

sign space. Starting from the reference design, a sequence of response surfaces based on both neural networks and polynomial

fits are constructed to traverse the design space in search of an optimal solution that exhibits improved unsteady performance.

The procedure combines the power of neural networks and the economy of low-order polynomials (in terms of number of simula-

tions required and network training requirements). A time-accurate, two-dimensional, Navier-Stokes solver is used to evaluate

the various intermediate designs and provide inputs to the optimization procedure. The optimization procedure yields a modified

design that improves the aerodynamic performance through small changes to the reference design geometry. The computed results

demonstrate the capabilities of the neural net-based design procedure, and also show the tremendous advantages that can be gained

by including lfigh-fidelity unsteady simulations that capture the relevant flow physics in the design optimization process.
Author

Supersonic Turbines; Navier-Stokes Equation; Fluid Dynamics; Design Analysis; Aerodynamic Characteristics

I_99900089_ Rolls-Royce Ltd., Colne, Fan Systems, Lancashire, UK

E_abl_sb_g Bes_ Practice _n _he Design and Mamffaeture (_ Hollow TRa_h_m Fan _._lades

Fitzpatrick, G. A., Rolls-Royce Ltd., Colne, UK; Lloyd, A. D., Rolls-Royce Ltd., UK; Nov. 1998; 4p; In English; Also announced

as 19990008907; Copyright Waived; Avail: CASI; A01, Hardcopy; A02, Microfiche

Rolls-Royce has designed and developed highly efficient lightweight titanium fans for civil engine applications in the thrust

range 22000 lbs to over 100000 lbs. These wide chord fan designs are hollow and snubberless, and their fabrication has required

the development of joining and forming technologies as well as a thorough understanding of material behaviour. The first genera-

tion wide chord fan design is a honeycomb-cored fabrication. It entered service via the RB211-535FA aeroengine in 1984. This

technology has subsequently been applied to the I4E V2500 engine and the RB211-524G/H powerplauts. Technological research

continued into the 1990's to develop an alternative lighter fan concept for larger thrust engines. This resulted in the second genera-
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tion wide chord fan design which exploits solid-state diffusion bonding for joining the fabrication and superplastic forming for

the development of the internal core. As well as reducing component weight, there was also a need to economise product cost and

to shorten the design-make process. Rolls-Royce, therefore, launched its Fan Key System to electronically integrate engineering

and manufacturing activities whilst, at the same time, incorporating process modelling for the optimisation of the key manufactur-

ing technologies. These latest advances have been applied to the Trent 700 engine which entered service in 1995 and, subsequently,
to the Trent 800 powerplant. Their flexibility is now allowing the development of the swept fan concept for higher thrust versions

of the Trent 800 engine, and the application of these technologies to appropriate military projects.
Author

Process Control (Industry); Computer Aided Manufacturing; Fan Blades; Fabrication; Titanium; Superplastic Forming; Metal

Bonding

i_999_g96 _ NASA Lewis Research Center, Cleveland, OH USA

A Simplified _'lodel fer the _=m_estigatio_ of Aeo_stica||y Driven CombusJion ][ns|:abi|iJies

Paxson, Daniel E., NASA Lewis Research Center, USA; Quiml, D. Dane, Akron Univ., USA; Nov. 1998; 14p; In English; 34th;

Joint Propulsion, 12-15 Jul. 1998, Cleveland, OH, USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA
Contract(s)/Grant(s): RTOP 523-26-13

Report No.(s): NASA/TM-1998-208488; NAS 1.15:208488; AIAA Paper 98-3764; E-11267; No Copyright; Avail: CASI; A03,

Hardcopy; A01, Microfiche

A simplified one-dimensional model of reactive flow is presented which captures features of aeropropulsion systems, includ-
ing acoustically driven combustion instabilities. Although the resulting partial differential equations are one dimensional, they

qualitatively describe observed phenomena, including, resonant frequencies and the admission of both steady and unsteady behav-

ior. A number of simulations are shown which exhibit both steady and unsteady behavior, including flame migration and thermo

acoustic instabilities. Finally, we present examples of unsteady flow resulting from fuel modulation.
Author

Acoustic Instability; Combustion; Simulation; Unsteady Flow

08

AIRCRAFT STABILITY AND CONTROL

Includes aircraft handling qualities; piloting; flight controls; and autopilots.

1999_(_}g637 Naval Air Systems Command, Structures Div., Patuxent, MD USA

A Laboratory 1Development a_d Networking Concept for NavM AviaJion

Schibler, William H., Naval Air Systems Command, USA; Katz, Ro&ley S., Pacific-Sierra Research Corp., USA; Seals, Kathy,

Naval Air Systems Command, USA; Jan. 1998; 22p; In English

Report No.(s): AD-A355242; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

This paper presents a concept for laboratory utilization and networking in support of avionics systems development and in-

tegration for Naval Aviation. The Naval development centers for air systems have a number of separate laboratory facilities that

deal with the many facets of avionics systems in Navy airborne platforms. The laboratories associated in developing and imple-

menting this concept are those located at the Naval Air Warfare Centers (NAWCs) at Patuxent River MD, China Lake CA and

Point Mugu CA. The purpose of exploring and then implementing this concept is to ensure that the Navy makes maximum use

of the laboratory resources available, and through networking, provides a capability for multiple center participation in shared

program developments. The effort underway is embodied in two elements: Modular Avionics Integration Laboratory (MAIL) and

Modular Avionics Integration Network (MAIN). The MAIL element is concerned with the identification and networking together,

laboratory resources within the confines of a single development center. The MAIN concept is a networking approach for linking

the three centers so that intercenter participation can be achieved for broad scope systems development and integration programs.
Taken together, the MAIN and MAIL represent a forward step towards implementing a consistent systems engineering based pro-

cess for avionics systems evaluation, development and integration for the Navy.
DTIC

Arionics; Computer Networks; Research Facilities; Armed Forces

1999e_(_9(_89 National Aerospace Lab., Tokyo, Japan

Model Following Co_tro! Scheme l[ncorporati_g In|:egra| Compensator for Multiple Hydraulic Flight Control Systems

Ogawa, T., National Aerospace Lab., Japan; Oct. 1997; 24p; In Japanese; Portions of this document are not fully legible



ReportNo.(s):PB99-108821;NAL-TR-1336;CopyrightWaived;Avail:IssuingActivity(NatlTechnicalInformationService
(NTIS)),Microfiche

Mechanicalsummingoftheoutputofredundantflightcontrolsystemsintoasingleaxisshowsthattheoutputforcesdonot
alwaysactsyncbxonously,becausetherearethedifferencesofoutputinrespectivesystemscausedbysystemparametervariations
anddisturbances.Asaresult,operationofthesystemsisneversmoothandtheservomechanismissubjectedtoexcessiveloads.
Topreventtheseproblems,weapplyamodelfollowingcontrolincorporatinganintegralcompensatortotheredundantsystems.
Inthiscontrolsystem,steadystateerrorsdoenotariseif thesystemparametersvaryfromtheirnominalvaluesandconstantdistur-
bances.Experimentalresultsweredemonstratedbyoperatingthree-channelelectro-hydraulicservosystems.
NTIS
Compensators; Hydraulic Control; Flight Control; Hydraulic Equipment
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RESEARCH AND SUPPORT FACILITIES (AIR)

Includes airports, hangars and runways, aircraft repair and overhaul facilities, wind tunnels, shock tubes, and aircraft engine test
stands.

999_e0,_840 National Aerospace Lab., Tokyo, Japan

Sting Supporting System with Controllable Roll Mode

Kanda, A., National Aerospace Lab., Japan; Ueda, T., National Aerospace Lab., Japan; Sep. 1997; 30p; In Japanese; Portions of

this document are not fully legible

Report No.(s): PB99-108904; NAL-TR-1335; Copyright Waived; Avail: Issuing Activity (Natl Technical Information Service

(NTIS)), Microfiche

To address the wing flutter problem, it is important to take into consideration the anti-symmetric mode since it sometimes

becomes the most critical mode. For wind tmmel experiments, the authors made a peculiar supporting system that allows motion

of the model about its roll axis. This system also has a function that can constrain rolling motion to stop anti-symmetric mode

flutter. Flutter experiments were conducted in TWT (Transonic Wind Tunnel) at NAL. It was confirmed that anti-symmetric mode

flutter occurred at the flutter boundary and that the supporting system worked successfully. Moreover, flutter characteristics were

analytically examined by DPM (Doublet Point Method).
NTIS

Roll," Flutter Analysis," Transonic Wind Tunnels; Transonic Flutter

19_99_8857 NASA Lewis Research Center, Cleveland, OH USA

Design_ InstaHafion_ and Ew_luafion of a_ Altitude Test Facility _odificafio_
Abdelwalmd, Malunood, NASA Lewis Research Center, USA; Moore, Allan S., NASA Lewis Research Center, USA; Soeder,

Ronaid H., NASA Lewis Research Center, USA; Sorge, Richard N., NASA Lewis Research Center, USA; DelRoso, Richard,

NASA Lewis Research Center, USA; Dicki, Dennis J., DYNACS Engineering Co., Inc., USA; Nov. 1998; 44p; In English
Contract(s)/Grant(s): NAS 3-27186; RTOP 523-91-13

Report No.(s): NASA/TM-1997-206323; NAS 1.15:206323; E-11016; No Copyright; Avail: CASI; A03, Hardcopy; A01, Micro-
fiche

This report describes the design, installation, and evaluation of the turbine engine altitude test facility modifications. This

facility is located in test cell 4 (PSL4) at the Lewis Research Center Propulsion Systems Laboratory (PSL). The modifications

were made to enhance the test cell capability for engine inlet air supply conditions from a prior maximum of 55 psia and 600 F

to a new rating of 165 psia and 1200 F. The maximum conditions reached during the interim evaluation were 129 psia and 844

F at an airflow of 159 lb/sec. Also, the modified facility airflow quality as defined by the flow characteristics at a typical gas turbine

engine inlet were investigated and were adequate.
Author

Turbine Engines; Propulsion System Performance; Propulsion System Configurations; Gas Turbine Engines; Flow Characteris-
tics

1999(_(_(_$79 Naval Postgraduate School, Monterey, CA USA

A LabVIEW Based Wind 'i'unne_ Da_a Acquisition System

Huff, Michael R.; Sep. 1998; 130p; In English

Report No.(s): AD-A355656; No Copyright; Avail: CASI; A07, Hardcopy; A02, Microfiche
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The NPS Aerolab Low Speed Wind Tunnel located in Halligau Hall of the Navy Postgraduate School has been in operation

since 1953. Although the tunnel is well maintained, its data acquisition system has not kept pace with modem technology. An

effective but affordable solution for acquiring data was needed. It was determined that a software package known as LabVIEW

would provide a low cost, data acquisition solution that will enhance the capabilities of the wind tmmel, while at the same time

making it more user friendly to faculty and students. The focus of this thesis is the design of a VI that will collect and plot force
and moment data from a six component strain gauge balance and yield real time, non-dimensional, force and moment coefficients

in six degrees of freedom. Wind tunnel tests consisting of angle-of-attack sweeps in the NPS Aerolab low-speed wind tunnel were

conducted t6 verify (IiD)Isp optimized, M=6, conical-flow waverider data obtained in 1994 using a different data acquisition sys-

tem. Results of current testing substantiate the LabVIEW code and the validity of the 1994 test data. Analysis of the current wind

tunnel test data resolved pitching moment concerns related to the 1994 data.
DTIC

Data Acquisition; Low Speed Wind Tunnels; Aerodynamic Coefficients; Applications Programs (Computers); Real Time Opera-
tion

10

ASTRONAUTICS

Includes astronautics (general); astrodynamics; ground support systems and facilities (space); launch vehicles and space vehicles;
space transportation; space communications, spacecraft communications, command and tracking; spacecraft design, testing and
performance; spacecraft instrumentation; and spacecraft propulsion and power.

999_(_6,_595 NASA Ames Research Center, Moffett Field, CA USALezding Edge Hea_ ShieM fer Wings of SpacecrafJ, Stew-

art, David A., Inventor, NASA Ames Research Center, USA; Jnn. 30, 1998; 5p; In English28 Nov. 1995; NASA-Case-

ARC- 14031-1GE; US-Patent-5,772,154; US-Patent-Appl-SN-563418; No Copyright; Avail: US Patent and Trademark Office,

Hardcopy, MicroficheA heat shield for thermally insulating the leading edge of a wing of a spacecraft during ascent and reentry

includes a plurality of rigid tiles. Each tile is formed with a pie-shaped element which interlocks with the complementarily-formed

element of another tile. The combination of structure afforded by the pie-shaped elements substantially impedes hypersonic flow

of any gases that might enter the gaps between tiles. Official Gazette of the U.S. Patent and Trademark Officetleat Shielding;
Wings; Spacecraft Design; Thermal Insulation

i_999_}6(_8745 NASA Johnson Space Center, Houston, TX USA
ST5_95 Day e_9Highlights

Nov. 07, 1998; In English; Videotape: 24 min. 35 sec. playing time, in color, with sound

Report No.(s): NONP-NASA-VT-1998408700; BRF-1416I; No Copyright; Avail: CASI; A02, Videotape-VHS; A22, Video-

tape-Beta

On this ninth day of the STS-95 mission, the flight crew, Cmdr. Curtis L. Brown, Pilot Steven W. Lindsey, Mission Specialists

Scott E. Parazynski, Stephen K. Robinson, and Pedro Duque, and Payload Specialists Chiaki Mukai and John H. Glenn, spend

a good part of their day checking out important spacecraft systems for entry and landing. The commander and pilot begin the flight

control system checkout by powering up one auxiliary power trait and evaluating the performance of aerodynamic surfaces and

flight controls. The flight crew conducts a reaction control system hot fire, followed by a test of the communications system.
CASI

Space Transportation System, Flights; Space Transportation System,; Spacecrews; Flight Control; Control Surfaces; Auxiliary
Power Sources

_999_6(_¢74 National Aerospace Lab., Tokyo, Japan

Effec_ of Supersenic l,_e_roject on Capsule Aerodynamic Characteristics in Hypersonic Ii'low

Watanabe, M., National Aerospace Lab., Japan; Nomura, S., National Aerospace Lab., Japan; Yamamoto, Y., National Aerospace

Lab., Japan; Yoshizawa, A., National Aerospace Lab., Japan; Hozumi, K., National Aerospace Lab., Japan; Jul. 1997; 48p; In

Japanese; Portions of this document are not fully legible

Report No.(s): PB99-108888; NAL-TR-1329; Copyright Waived; Avail: Issuing Activity (Natl Technical Information Service

(NTIS)), Microfiche

The effects of supersonic retrojects on the aerodynamic characteristics of a capsule type model a with a spherical nose of large

bluntness were investigated experimentally in a hypersonic flow. Tests were conducted in the NA1 phi = 50 cm hypersonic wind
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tunnel at conditions of Mach number 7.1, Reynolds number of 40,000/cm and angles of attack from 0 to 15 degrees. The capsule

model has the so-called GEMINI type configuration: a spherical forebody with bluntness ratio of 4.0 (spherical nose radius/base

radius) followed by a conical boattail and a cylinder. The tests were conducted by focusing on the effect of the blowing rate of

a supersonic retroject of a nominal Mach number 3.05 ejected perpendicularly at the capsule nose center and on the effect of model

attack angles. The retroject was found to have a large effect on drag and lift coefficients that were calculated by integrating the
measured pressure distributions. The aerodynamic interaction phenomena between a main flow and a retroject were studied to

understand those effects by investigating Schlieren pictures and surface pressure distribution.
NTIS

Hypersonic Flow; Hypersonic Wind Tunnels; Space Capsules; Aerodynamic Drag
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CHEMISTRY AND MATERIALS

Includes chemistry and materials (general); composite materials; inorganic and physical chemistry, metallic materials; nonmetallic
materials; propellants and fuels; and materials processing.

_999_(_643 Federal Aviation Administration, Washington, DC USA
A Review of the Flammability Hazard of 3et A Fue_ Vapor in Civil _¥a_sport Abcraft h_e| Ta_ks Final Rep_r_

Fuel Flammability Task Group, Federal Aviation Administration, USA; Jun. 1998; 62p; In English

Report No.(s): AD-A355165; DOT/FAA/AR-98/26; No Copyright; Avail: CASI; A04, Hardcopy; A01, Microfiche

This report documents the findings of a Fuel Flammability Task Group made up of recognized fuel and combustion specialists

investigating the flammability and explosiveness of fuel within an aircraft fuel tank. The task group reviewed all available reports

on the subject and met and discussed the data with technical experts from Boeing Commercial Airplane Co., California Institute

of Technology, and the National Transportation Safety Board. The scope of the report includes jet fuel definitions and specifica-

tions, jet fuel flammability data, influences of various factors on fuel flammability, and predictive analyses and models for flam-

mability. The report discusses the impact of this knowledge on the needs for in-flight fuel fire prevention.
DTIC

Hazards; Fuel Tanks; Transport Aircraft; Jet Engine Fuels; Fire Prevention; Flammability; Vapors

i_999_(_8858 NASA Lewis Research Center, Cleveland, OH USA

|)etermination of ¥ie|d i_ lncone| 718 _r AxialZi'orsional Loadi_g at '-l'emperat#res up to 649 C

Gil, Christopher M., Pennsylvania State Univ., USA; Lissenden, Cliff J., Pennsylvania State Univ., USA; Lerch, Bradley A.,

NASA Lewis Research Center, USA; Nov. 1998; 36p; In English
Contract(s)/Grant(s): RTOP 523-21-13

Report No.(s): NASA/TM-1998-208658; NAS 1.15:208658; E-11380; No Copyright; Avail: CASI; A03, Hardcopy; A01, Micro-
fiche

An experimental program has been implemented to determine small offset yield loci under axial-torsional loading at elevated

temperatures. The nickel-base superalloy Inconel 718 (IN718) was chosen for study due to its common use in aeropropulsion ap-
plications. Initial and subsequent yield loci were determined for solutioned IN718 at 23,371, and 454 C and for aged (precipitation

hardened) IN718 at 23 and 649 C. The shape of the initial yield loci for solutioned and aged IN718 agreed well with the von Mises

prediction. However, in general, the centers of initial yield loci were eccentric to the origin due to a strength-differential (S-D)

effect that increased with temperature. Subsequent yield loci exhibited anisotropic hardening in the form of translation and distor-

tion of the locus. This work shows that it is possible to determine yield surfaces for metallic materials at temperatures up to at least

649 C using multiple probes of a single specimen. The experimental data is first-of-its-kind for a superalloy at these very high

temperatures and will facilitate a better understanding of multiaxial material response, eventually leading to improved design tools

for engine designers.
Author

Nickel Alloys; Aircraft Engines; Anisotropy; Heat Resistant Alloys; Torsion

999_(1f_9 _5 Naval Air Systems Command, Aerospace Materials Div., Patuxent, MD USA

I_teH_gen/Processing o_"P/_'] IVlater_aI_

Frazier, William E., Naval Air Systems Command, USA; Waldman, Jeffrey, Drexel Univ., USA; Parrish, Phillip A., MATSYS,

Inc., USA; Nov. 1998; 8p; In English; Also announced as 19990008907; Copyright Waived; Avail: CASI; A02, Hardcopy; A02,
Microfiche
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Emphasisisbeingplacedontheacquisitionofaffordable,reliable,andsustainableadvancedairframesandpropulsionsys-
tems.Net-shapeprocessingofhighperformancestructuralmaterialsisofsignificanttechnologicalinterestbecauseofitspotential
fordecreasingthecostandenhancingtheperformanceoftheseaircraftcomponents.Componentcostisreducedbecauseofthe
intrinsichighmaterialutilizationandareductionhamachiningandfinishingoperations.Thenet-shape,hotisostaticpress(HIP)
consolidationofparticulatematerials(P/M)isconsideredoneoftheenablingtechnologiesfortheconsolidationofcostlyand
difficulttomelt-processmaterials.ThispaperexploresthebenefitsofP/Mprocessingandfocusesonthedevelopmentofanintel-
ligenthotisostaticpress(IHIP).
Author
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i999_}89 [g Ecole des Mines, Lab. de Science et Genie des Materiaux Metalliques, Nancy, France

M_deNng of TJ Alloy Melting by EBCtl_'I: ImpacJ, of Process Parameters for Hard:A|pha 1)issolufio_

Bellot, J. R, Ecole des Mines, France; Jardy, A., Ecole des Mines, France; Bourguignon, S., Societe Nationaie d'Etude et de

Construction de Moteurs d'Aviation, France; Ablitzer, D., Ecole des Mines, France; Nov. 1998; 8p; In English; Also announced

as 19990008907; Copyright Waived; Avail: CASI; A02, Hardcopy; A02, Microfiche

The random occurrence of the hard-alpha defect in rotating part used for aero-engines has been one of the main materials

problems in the manufacture of quality titanium alloys for some time. The Electron Beam Cold Hearth Melting (EBCHM) process

has shown a great promise in being able to refine Ti alloys and to eliminate hard-alpha inclusions by dissolution or settling. A

research programme has been launched, with the aim of specifying the remelting process parameters required for the elimination

of the defect. Hence the mathematical model of the refining step of the EBCHR process has been developed at the Nancy School

of Mines. The model allows calculation of the maps of the velocity, turbulence intensity, temperature and chemical composition

in the cold hearth. An experimental and theoretical studies of the hard-alpha defect behaviour in liquid titanium have been carried

out. The experimental part of the work consists in immersing of synthetic defect into a titanium liquid bath for a known length
of time and analysing it by microprobe after the experiment, ha parallel, a kinetic model of dissolution, which computes the tran-

sient diffusion of the interstitial solute with alpha and beta intermediate phases, has been developed. In order to predict the poten-

tial removal of this kind of defect during the remelting operation, the calculation of the particle trajectory and the kinetic model

of dissolution have been coupled. It allows the simulation of the history of the defect in terms of positions and shrinkage or growth

of the particle in the metal liquid bath. Results for different process parameters are presented and discussed.
Author

Process Control (Industry); Computer Aided Manufacturing; Aircraft Engines; Engine Parts; Microanalysis; Mathematical

Models; Hearths; Melting; Defects; Titanium Alloys; Refining

I[999_}_8919 NASA Langley Research Center, Hampton, VA USA

AutornaJ,ed Fabrk:afion Te.ch_mh_gies for High Perl_wma_ce Polymer ComposiJ, es

Shuart, M. J., NASA Langley Research Center, USA; Johnston, N. J., NASA Langley Research Center, USA; Dexter, H. B.,

NASA Langley Research Center, USA; Marchello, J. M., Old Dominion Univ., USA; Grenoble, R. W., Old Dominion Univ., USA;

Nov. 1998; 12p; In English; Also announced as 19990008907; Copyright Waived; Avail: CASI; A03, Hardcopy; A02, Microfiche

New fabrication technologies are being exploited for building high performance graphite-fiber-reinforced composite struc-

ture. Stitched fiber preforms and resin film infusion have been successfully demonstrated for large, composite wing structures.

Other automate processes being developed include automated placement of tacky, drapable epoxy towpreg, automated heated

head placement of consolidated ribbon/tape, and vacuum-assisted resin transfer molding. These methods have the potential to
yield low cost, high performance structures by fabricating composite structures to net shape out-of-autoclave.
Author

Process Control (Industry); Manufacturing; Wings; Composite Structures; Resin Film Infusion; Automatic Control; Graphite-

Epoxy Composites; Polymer Matrix Composites

1999_}g921 Cranfield Univ., Bedford, UK

Princess C(mtr_l of Dep(_sifi_m Profiles _r_the N'lan_ffac_re (ff EB-PVI) Therma| Barrier C()afings

Nicholls, J. R., Cranfield Univ., UK; Pereira, V., Cranfield Univ., UK; Lawson, K. J., Cranfield Univ., UK; Rickerby, D. S., Rolls-

Royce Ltd., UK; Nov. 1998; 12p; In English; Also announced as 19990008907; Copyright Waived; Avail: CASI; A03, Hardcopy;
A02, Microfiche

For many applications of coatings it is often undesirable to have a uniform coating thickness around a component. Thermal

barrier coatings on aerofoil components are a particular example where a uniform coating distribution around the blade or van

would degrade aerodynamic performance. It is desirable therefore to limit the thickness of such coatings on the trailing edge of
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such components. This paper describes the development of process control models capable of predicting both the deposition rate

and column inclination during the deposition of EB-PVD thermal barrier coatings. Thus by programming the rate of rotation and

absolute position of blades to be coated relative to the evaporation source it should be possible to predict coating geometries on

complex hardware.
Author

Process Control (Industry); Computer Aided Manufacturing; Airfoils; Thermal Control Coatings; Vacuum Deposition
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1999_@8549 NASA Langley Research Center, Hampton, VA USA

Carbon-Carbon Turbocharger H_using Uni_ for Intermittent Comb_s_ion Engines

Northam, G. Burton, Inventor, NASA Langley Research Center, USA; Ransone, Philip O., Inventor, NASA Langley Research

Center, USA; Rivers, H. Kevin, Inventor, NASA Langley Research Center, USA; Sep. 22, 1998; 5p; In English; Provisional of

US-Patent-Appl-SN-012940, filed 6 Mar. 1996

Patent Info.: Filed 4 Mar. 1997; NAS A-Case-LAR- 15496-1; US-Patent-5,810,556; US-Patent-Appl-SN-811378; US-Patent-

Appl-SN-012940; No Copyright; Avail: US Patent and Trademark Office, Hardcopy, Microfiche

An improved, lightweight, turbine housing unit for an intermittent combustion reciprocating internal combustion engine

turbocharger is prepared from a lay-up or molding of carbon-carbon composite materials in a single-piece or two-piece process.

When compared to conventional steel or cast iron, the use of carbon-carbon composite materials in a turbine housing unit reduces

the overall weight of the engine and reduces the heat energy loss used in the turbocharging process. This reduction in heat energy
loss and weight reduction provides for more efficient engine operation.
Official Gazette of the U.S. Patent and Trademark Office

Carbon-Carbon Composites; Superchargers; Housings

i999_8574 NASA Lewis Research Center, Cleveland, OH USA

Simulation of Crack Propagation in Engine Rotating Components under Variable Amplitude Loading

Bonacuse, P. J., Army Research Lab., USA; Ghosn, L. J., Case Western Reserve Univ., USA; Telesman, J., NASA Lewis Research

Center, USA; Calomino, A. M., NASA Lewis Research Center, USA; Kantzos, P., Ohio Aerospace Inst., USA; Oct. 1998; 20p;

In English; Applied Vehicle Technology, 11-15 May 1998, Toulouse, France; Sponsored by Advisory Group for Aerospace
Research and Development, France

Contract(s)/Grant(s): RTOP 505-23-0M; DA Proj. 1L1-61102-AH-45

Report No.(s): NASA/TM-1998-208648; E-11366; NAS 1.15:208648; ARL-MR-418; No Copyright; Avail: CASI; A03, Hardco-

py; A01, Microfiche

The crack propagation life of tested specimens has been repeatedly shown to strongly depend on the loading history. Over-

loads and extended stress holds at temperature can either retard or accelerate the crack growth rate. Therefore, to accurately predict

the crack propagation life of an actual component, it is essential to approximate the true loading history. In military rotorcrafl en-

gine applications, the loading profile (stress amplitudes, temperature, and number of excursions) can vary significantly depending

on the type of mission flown. To accurately assess the durability of a fleet of engines, the crack propagation life distribution of

a specific component should account for fire variability in fire missions performed (proportion of missions flown and sequence).

In this report, analytical and experimental studies are described that calibrate/validate fire crack propagation prediction capability

]or a disk alloy under variable amplitude loading. A crack closure based model was adopted to analytically predict the load interac-

tion effects. Furthermore, a methodology has been developed to realistically simulate the actual mission mix loading on a fleet

of engines over their lifetime. A sequence of missions is randomly selected and the number of repeats of each mission in fire se-

quence is determined assuming a Poisson distributed random variable with a given mean occurrence rate. Multiple realizations

of random mission histories are generated in this manner and are used to produce stress, temperature, and time points for fracture

mechanics calculations. The result is a cumulative distribution of crack propagation lives for a given, life limiting, component

location. This information can be used to determine a safe retirement life or inspection interval for the given location.
Author

Crack Propagation; Simulation; Rotary Wing Aircraft; Variable Amplitude Loading
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119990608645 Electro-Radiation, Inc., Totowa, NJ USA

EW Test_g Less_ns Lea_'_ed

Berkowitz, Paul H., Electro-Radiation, Inc., USA; Jun. 16, 1998; 14p; In English

Report No.(s): AD-A355203; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

Electronic Warfare (EW) testing is one of the more challenging undertakings in the Avionics community. EW tests are typical-
ly fraught with a myriad of problems due to the inherent complexity of tests involving multiple vehicles, radars, data collection,

and data processing, as well as the complex nature of Electronic Warfare itself. Electro-Radiation Inc. (ERI) has been at the fore-

front of EW testing for many years, from B-52 to B-2 and from F-101 to F-22. While it is impossible to prevent all problems, it

is possible to prevent the same problems from repeating. This paper applies many of the lessons ERI learned from its extensive

EW testing experience, and offers recommendations of how to avoid repeating them. Electro-Radiation Inc. (ERI) has been a lead-

er ha the field of Electronic Warfare (EW) testing for many years. During this time, it has been seen that the complexities of EW

testing create an enormously challenging environment. A typical EW flight test involves multiple aircraft, both jammers and vic-

tims; ground test radars; ground reference radars; airborne reference radars; a central facility for real time flight and test control;

telemetry and displays for real time observation; data collection; post data processing to generate error information; a laboratory

to test and program the EW system, with associated signal sources, meters, scopes, monitors, test boxes, reprogramming tools,

and spares for emergency repair/rework; and a classified work area with data storage for manuals and test data. For any single

day's test, as many as 50 people from several Government agencies and contractors can be involved. In the center of this is the

EW tester, who has responsibility for about 100 variables and control of perhaps 3. Given this complex scenario, it is not surprising

that many problems arise. It is virtually impossible to run such an enterprise without problems.
DTIC

Avionics; Electronic Warfare; Aircraft Equipment; Flight Tests

I_999_0_874 _ Kagoshima Univ., Faculty of Engineering, Japan

Heat "l'ransfe_" a_d F_w Characteristics Beh_d Cy_ders (Effects of Sca_e of Free-St_'eam T_'bt_|enee and Cy_indee Size)

Torii, Shuichi, Kagoshima Univ., Japan; Fuse, Hajime, Kagoshima Univ., Japan; The Research Reports of The Faculty of Engi-

neering, Kagoshima University; Sep. 1993; ISSN 0451-212X, No. 35, pp. 13-19; In Japanese; No Copyright; Avail: Issuing

Activity, Hardcopy, Microfiche

An experimental study was conducted on heat transfer from slightly heated circular cylinders in cross flow. Emphasis was

placed on the combined influence of the scale of free-stream turbulence and the diameter of the cylinder on the rate of heat transfer

at the rear stagnation point, by using a hot-wire anemometer, spectrum analysis of the anemometer signal with a Fourier analyzer

is employed to investigate the separated shear layer formed behind the circular cylinder. The Nusselt number at the rear stagnation

point varies with the scale ratio of turbulence and cylinder diameter, although the Reynolds number is the same. Corresponding

streamwise profile of the separated shear layer is also influenced. The laminar-to-turbulent transition region moves in the stream-

wise direction because of a variation of the scale ratio. It was discovered that the heat transfer characteristics behind cylinders

are affected by the scale ratio, mad are closely related to the streamwise movement of the region of transition to turbulence ha the

separated shear layer.
Author

Flow Characteristics; Circular Cylinders; Free Flow; Turbulence; Scale (Ratio); Cross Flow; Aerodynamic Heat Transfer; Aero-

dynamic Characteristics

1999_8839 National Aerospace Lab., Tokyo, Japan

Navier-Stokes Sh_mlation a_d Li_ear Stab_l_ly A_alys_s _or a Boundary Layer (_n lhe Swep_ Cylinder

Nomura, T., National Aerospace Lab., Japan; Feb. 1997; 22p; In Japanese; Portions of this document are not fully legible

Report No.(s): PB99-108912; NAL-TR-1321; Copyright Waived; Avail: Issuing Activity (Natl Technical Information Service

(NTIS)), Microfiche

Techniques to delay laminar turbulent transition on the wing, called laminar flow control, are important for drag reduction

of high speed civil transports cruising at supersonic speeds. The onset of transition is numerically predicted by computation of

a boundary layer flow, linear stability analysis for the flow and integration of the spatial growth rates obtained by the analysis.

Boundary layer flows used to predict the transition have been generally computed with boundary layer codes. In this paper, a Navi-

er Stokes code is constructed for the computation. The supersonic flow around an infinite swept cylinder is computed with three

types of grids which have different resolutions. The accuracy of the Navier Stokes code is tested by comparing velocity and tem-
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peratureprofilesintheboundarylayerobtainedwiththesethreegrids.Furthermore,linearstabilityanalysisfortheattaclmaent
lineboundarylayerisperformed.
NTIS
Na_,ier-Stokes Equation; Stability Tests; Cylindrical Bodies; Boundary Layer Transition; Laminar Flow; Turbulent Flow; Swept

Wings; Laminar Boundary Layer; Flow Stability

i_999@f_@g999 Kyushu Univ., Inst. of Advanced Material Study, Kasuga, Japan

Conde_saHo_ a_d Evaporation of Refrigerants in a Plate F_ Heat Exchanger

Yara, Tomoyasu, Kyushu Univ., Japan; Koyama, Shigeru, Kyushu Univ., Japan; Fujii, Tetsu, Kyushu Univ., Japan; The Reports

of Institute of Advanced Material Study, Kyushu University; 1994; ISSN 0914-3793; Volume 8, No. 1, pp. 61-69; In Japanese;
Copyright; Avail: Issuing Activity, Hardcopy, Microfiche

An experimental study of condensation and evaporation of pure and mixed refrigerants in a plate fin heat exchanger was car-

ried out. Pure refrigerants of HCFC22 and HFC134a and binary refrigerant mixtures of HCFC22/CFCl14 were tested in the ranges

of heat flux from 10 to 65 [kW/m21 and of mass velocity from 50 to 100 [kg/(sq m s)l. It is clarified that the heat transfer characteris-

tics of condensation and evaporation in the experimental range are not affected by shear stress, but controlled by gravity force.

The experimental values of local Nusselt number of both condensation and evaporation of pure refrigerants are ten times higher

than the values predicted from a semi empirical equation for free convection condensation heat transfer of pure refrigerant inside

a vertical tube, while the experimental values of refrigerant mixtures are lower than the predicted values and the difference de-

pends on molar fraction.
Author

Eraporation; Refrigerants; Fins; Heat Exchangers; Condensation
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I[999{_}_896_ NASA Lewis Research Center, Cleveland, OH USA

Neutral Network-Based Sensor Va|idati(n_ for l['_rbos_afl: Engines

Moller, James C., Miami Univ., USA; Litt, Jonathan S., NASA Lewis Research Center, USA; Guo, Ten-Huei, NASA Lewis

Research Center, USA; Nov. 1998; 12p; In English; 34th; Propulsion, 13-15 Jul. 1998, Cleveland, OH, USA; Sponsored by

American Inst. of Aeronautics and Astronautics, USA

Contract(s)/Grant(s): RTOP 519-30-53; DA Proj. 1L1-61102-AH-45

Report No.(s): NASA/TM- 1998-208824; NAS 1.15:208824; E- 11432; ARL-TR- 1817; AIAA Paper 98-3605; No Copyright;

Avail: CASI; A03, Hardcopy; A01, Microfiche

Sensor failure detection, isolation, and accommodation using a neural network approach is described. An auto-associative

neural network is configured to perform dimensionality reduction on the sensor measurement vector and provide estimated sensor

values. The sensor validation scheme is applied in a simulation of the T700 turboshaft engine in closed loop operation. Perfor-

mance is evaluated based on the ability to detect faults correctly and maintain stable and responsive engine operation. The set of

sensor outputs used for engine control forms the network input vector. Analytical redundancy is verified by training networks of

successively smaller bottleneck layer sizes. Training data generation and strategy are discussed. The engine maintained stable

behavior in the presence of sensor hard failures. With proper selection of fault determination thresholds, stability was maintained

in the presence of sensor soft failures.
Author

Turboshafts; Turbine Engines; Neural Nets; Feedback Control; Engine Control

I[999{_{}{_9{_55Institute for Computer Applications in Science and Engineering, Hampton, VA USA

A Rigorous Framework _br OpJ, imizatio_ of Expe_sive F_md, ions by S_rrogates Final Report

Booker, Andrew J., Boeing Aerospace Co., USA; Dennis, J. E., Jr., Rice Univ., USA; Frank, Paul D., Boeing Aerospace Co., USA;

Serafini, David B., California Univ., Lawrence Berkeley Lab., USA; Torczon, Virginia, Institute for Computer Applications in

Science and Engineering, USA; Trosset, Michael W., Institute for Computer Applications in Science and Engineering, USA; Nov.

1998; 22p; In English; Sponsored in part by the REDI Foundation
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Contract(s)/Grant(s): NAS1-19480; NAS1-97046; DE-FG03-93ER-25178; F49620-95-I-0210; NSF CCR-91-20008; NSF

CCR-97-31044; RTOP 505-90-52-01

Report No.(s): NASA/CR-1998-208735; NAS 1.26:208735; ICASE-98-47; No Copyright; Avail: CASI; A03, Hardcopy; A01,
Microfiche

The goal of the research reported here is to develop rigorous optimization algorithms to apply to some engineering design
problems for which design application of traditional optimization approaches is not practical. This paper presents and analyzes

a framework for generating a sequence of approximations to the objective function and managing the use of these approximations

as surrogates for optimization. The result is to obtain convergence to a minimizer of an expensive objective function subject to

simple constraints. The approach is widely applicable because it does not require, or even explicitly approximate, derivatives of

the objective. Numerical results are presented for a 31-variable helicopter rotor blade design example and for a standard optimiza-

tion test example.
Author

Design Analysis; Rotary Wings; Optimization; Computer Design

:_9_9_69656 Old Dominion Univ., Dept. of Computer Science, Norfolk, VA USA

Sensitivity A_a_ysis of Da_a Link A_ternatives for LVLASO Final ReporC 6 Jan. =30 Sep. 1998

Mukkamala, Ravi, Old Dominion Univ., USA; Dec. 1998; 36p; In English
Contract(s)/Grant(s): NAG 1-1853

Report No.(s): ODURF-163641; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche
As part of this research, we have modeled the Mode-S system when used to enhance communications among several ground

vehicles to facilitate low-visibility landing and surface operations. The model has then been simulated using Bones Designer soft-

ware. The effectiveness of the model has been evaluated under several conditions: (i) different number of vehicles (100, 200, and

300), (ii) different distributions of interarrival times for squitters: uniform, exponential, and constrained exponential, and (iii) Dif-

ferent safe distances (for collision purpose): squitter length, 1.5*squitter length, and 2* squitter length. The model has been devel-

oped ha a modular fashion to facilitate may future modifications. The results from the simulations suggest that the Mode S system

is indeed capable of functioning satisfactorily even when covemag up to 300 vehicles. Certainly, about 10 percent of the squitters

undergo collisions and hence the interarrival times for these is much larger than the expected time of 500 msec. In fact, the delay

could be as much as 2 seconds. The model could be further enhanced to incorporate more realistic scenarios.
Author
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A Fan Concep_ _o _eet the 2617 Noise Goals

Dittmar, James H., NASA Lewis Research Center, USA; Nov. 1998; 16p; In English

Contract(s)/Grant(s): RTOP 538-03-11

Report No.(s): NASA/TM-1998-208663; E-11384; NAS 1.15:208663; No Copyright; Avail: CASI; A03, Hardcopy; A01, Micro-
fiche

The National Aeronautics and Space Administration has established a goal of a 20 EPNdB reduction of aircraft noise by the

year 2017. This paper proposes a fan concept for an engine that may meet this noise goal. The concept builds upon technology

established during the Advanced Subsonic Technology Program which should show a 10 dB reduction potential. The new concept

uses a two stage fan which allows low tip speed while still maintaining a reasonable total pressure rise across the two stages. The

concept also incorporates many other noise reduction techniques in addition to low tip speed including a low number of exit guide

vanes, swept and leaned guide vanes, a high subsonic Mach number inlet and syncrophased rotors to obtain active noise cancella-

tion. The fan proposed in this paper is calculated to be able to achieve the 2017 noise goal.
Author

Noise Reduction; Aircraft Noise; Compressors; Engine Noise; Design Analysis
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Hixon, R., NASA Lewis Research Center, USA; Turkel, E., NASA Lewis Research Center, USA; Oct. 1998; 36p; In English
Contract(s)/Grant(s): NCC3-531; RTOP 523-36-13

Report No.(s): NASA/CR-1998-208672; NAS 1.26:208672; ICOMP-98-07; E-11396; No Copyright; Avail: CASI; A03,
Hardcopy; A01, Microfiche

Using MacCormack-type methods, a new class of highly accurate compact MacCormack-type schemes is derived which does

not require a tridiagonal matrix inversion to obtain the spatial derivatives. Two examples are shown, and results of these schemes

for three linear and nonlinear CAA Benclunark Problems are presented.
Author

Aeroacoustics; Matrices (Mathematics); Aircraft Noise; Screech Tones
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Dittmar, James H., NASA Lewis Research Center, USA; Nov. 1998; 16p; In English
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Report No.(s): NASA/TM-1998-208663; NAS 1.15:208663; E-11384; No Copyright; Avail: CASI; A03, Hardcopy; A01, Micro-
fiche

The National Aeronautics and Space Administration has established a goal of a 20 EPNdB reduction of aircraft noise by the

year 2017. This paper proposes a fan concept for an engine that may meet this noise goal. The concept builds upon technology

established during the Advanced Subsonic Technology Program which should show a 10 dB reduction potential. The new concept

uses a two stage fan which allows low tip speed while still maintaining a reasonable total pressure rise across the two stages. The

concept also incoq)orates many other noise reduction techniques in addition to low tip speed including a low number of exit guide

vanes, swept and leaned guide vanes, a high subsonic Mach number inlet and syncrophased rotors to obtain active noise cancella-

tion. The fan proposed in this paper is calculated to be able to achieve the 2017 noise goal.
Author

Noise Reduction; Aircraft Noise; Guide Vanes; Mach Number; Rotors; Tip Speed
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